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PASCAL  IRON  WORKS. 

ENtabllfthed  In  1821, 

orris,  Task er  *  Co., 

MANUFACTURERS  OF 

Wrought  Iron  Welded  Tubes, 

|-inch  to  7  inches  bore,  lor  Steam,  Gas,  Water,  dec,  with  T's,  L's  Stops,  Valves, 
drc,  with  Screw  Joints  to  suit  tubes.  Malleable  Iron  and  Brass  Fittings,  <*l;t** 
Blower  Tube-*,  Blasting  Tubes,  dec. 

Galvanized  TUUC*  and  Fittings  as  above. 

Lap-welded  Boiler  Flues, 

I  i  ti)  8  inches,  outside  diameter  cut  to  a  specific  length,  20  feet  or  tinder. 

Artesian  Well  Pipes 

Of  wrought  iron,  screwed  together,  flush  inside  and  out. 
Coll*  Of  Tube  For  boiling  and  evaporating  by  steam  or  hot  water. 

Tuyere  Coll*, 
For  Blast  Furnaces,  and  tube  cut  and  fitted  to  plans  and  specifications  sent. 
Double  Kettle*,  For  steam  boiling  and  evaporating,  and  cooking  by  steam. 

Drying  Closets 
Heated  by  steam  ;  Wash  Houses  and  Steam  arrangements  for  Poblic  Institutions  and 
Prorata  Hornet.    Steam  Closets  and  Hot  Tables,  for  Hotels  and  Restaurant*. 

Warming  and  Ventilating 

Steam  and  hot  water  apparatus  of  the  most  approved  plans,  for  Factories,  Public 
Buildings,  Hotels,  Private  Dwellings;  Green  Houses,  dec.,  constructed  and  adapted 
to  the  buildings  to  be  warmed. 

Hot  Water  Apparatus; 

Tasker'S  Patent  Self-Regulating  Hot  Water  Apparatus,  for  Private  Dwelling*, 
School  Houses,  Hospitals,  Green  Houses,  dec 

Iron  &  Brass  Castings, 

of  every  description. 

Gas  Works  Castings: 

Retorts  and  Bench  Castings  for  Coal  Gas  Works;  8treet  Mains,  Benda,  Brancbea, 

Drips,  Lamposts,  Lanterns,  dec. 

Rosin  Gas  Apparatus, 

For  Factories,  Public  Buildings,  Hospitals  and  Private  Dwellings. 

Artesian  Well  Pipe, 

of  Caal  Iron,  6,  8,  10  and  II  inches  diameter,  with  wrought  bands,  or  screw  coupled; 

flush  inside  and  out. 

Green  House  Pipes  and  Boilers: 

Fire  Doors  and  Frames,  Hot  Water  Pipes  for  Foicing  Beds,  Pineries,  Garden  Rollers,  Ac. 

COLUMNS, 

Conduit  Pipes,  Pavement  Gutters,  Soil  Pipe. 
BATH  TUBS, 
Sinks,  Sewer  Traps,  Soil  Pans  and  Traps,  and  Water  Closet  arrangements. 

SCREWING  MACHINES. 

Drill  Slocks,  Stocks  and  Dies,  Taps,  Reamers,  Drills,  Pipe  Tongs,  and  a  general 
assortment  of  Gas  and  Steam  Fitters'  Tools  and  Materials. 

WORKS,  South  1  mil  K  Franklin  Sts. 
WAREHOUSE     OFFICE,  No.  W9  So.  3d  St. 
gTEfMUi  MORRIS,  CHA8.  WHEELER,  Jt , 

THOB.  T.  TASKER,  Jr.  ••  »•  *'  TASKER, 


s  %AvL  £ ¥d  6"     A  s  s  TV  i  E  s , 

« 

AMD 

SUPERIOR  DRAWN  COPPER  TUBES, 

rom 

Locomotive,  Marine,  &  Stationary 

Boilers, 

MANUFACTURED  BY 

AMERICAN  TUBE  WORKS, 

BOSTON,  MASS. 
JOSEPH  H.  COTTON,  Treat.,  105  State  Street 

CELLULAR  GAS  RETORTS. 

C.  M.  CRESSON'S  CELLULAR  GAS  R E  TO RT — Patented  Oct.  3, 

1854 — adapted  to  tbe  manufacture  of  GA8  from  Rosin,  Coal,  Wood,  dec,  and  now  in 
use  at  the  Philadelphia  Gaa  Woike.    Patent  Rights  for  sale. 

For  information,  apply  to  HENRY  S.  HAGERT,  Attorney  for  Patentee, 

$,  E.  Corner  of  Walnut  and  Sixth  Streets,  Philadelphia,  Pa. 

EDWARD  S.  RENWICK, 

SOLICITOR  Or  PATENT8  IN  THE  UNITED  STATES,  AND  IN  FOREIGN 
COUNTRIES,  AND  EXPERT  IN  PATENT  CAUSES. 

Office,  335  Broadway,  New  York. 

samuel  Mcelroy, 

CIVIL  ENGINEER. 

Surveys  and  Plans  made  in  all  departments,  of  Construction.  Special 
attention  paid  to  Water  Works,  with  or  without  pumping  supply. 


10  Nassau  St,  New  York.  Engineer's  Office,  Water  Works,  Brooklyn. 

Box  2837,  P.  O,  New  York. 
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TO  IRON  MANUFACTURERS. 


NASMYTH'S 

Patent  Direct  Action  Steam  Hammer. 

{Merrick  OfSona,  Auignee*  of  the  Patent  for  the  United  State*.) 
The  undesigned  call  the  attention  of  Iron  Manufacturers  to  the  Nasmtth  Patkwt  Steax 
U  \  mm  m«,  now  so  generally  introduced  into  this  and  other  countries,  of  which  they  are 
the  assignees  and  solo  Agents  for  the  United  States.  Up  to  the  present  time  there  have 
been  made  by  the  Patentees  in  England,  for  that  country  and  the  Continent  of  Europe,  be- 
tween  two  hundred  and  fifty  and  three  hundred  hammers,  for  Government,  Railway  Compa 
nies,  Copper  Works,  Forges,  and  Engineering  establishments;  and  the  undersigned  have 
made  for  this  country  upwards  of  forty,  varying  in  size  from  500  lbs.,  falling  l )  ft.,  to  6  tons, 
falling  6  feet.  They  can,  therefore,  confidently  urge  its  merits  upon  the  trade,  and  are 
provided  with  certificates  in  its  favor  from  many  parties,  (who  have  one  or  more  in  use,) 
which  will  be  shown  upon  application. 

The  advantages  of  this  Hammer  over  all  other  forms  are  as  follows: — 
1st,  The  Ram  falling  vertically,  the  surfaces  of  the  bitts  upon  it  and  the  anvil  are  always 
parallel,  giving  facilities  for  flattening  a  ball  or  faggot  of  any  thickness;  and  the  fall  being 
far  greater  than  that  of  any  helve  hammer,  a  much  thicker  mass  may  be  placed  under, 
without  choking  it. 

2d,  The  intensity  of  the  blow  may  be  modified  instantly  by  the  attendant,  so  as  to  suit 
the  work;  and  the  Ram  may  in  like  manner  be  arretted  in  its  descent  at  any  point,  bo  that 
it  is  more  completely  under  control  than  any  other  form  known. 

3d,  It  may  be  adapted  to  any  description  of  work,  whether  for  hammering  blooms, 
making  heavy  forgings,  or  the  ordinary  light  forgings  for  machine  shops;  for  beating  cop- 
per, or  crushing  stone,  &c.,  &c.,  The  form  of  the  side  frames  can  be  altered  to  suitcir- 
cumstances,  so  as  to  allow  free  access  on  ail  sides. 

4th,  It  requires  no  Steam  Engine  to  work  it;  hence  the  friction  and  other  losses  incident 
to  the  ordinary  hammer  are  materially  reduced.  In  Forges  the  waste  heat  from  the  fur- 
naces gives  ample  steam  to  work  it.  iivery  Hammer  is  provided  with  self-acting  and 
hand  gearing. 

For  terms  and  other  particulars,  apply  to 

MERRICK  &  SONS, 

Soulhwark  Foundry,  Philadelphia. 
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FROSSBR'S  PATENT 

ORIGINAL 

LAP-WELDED  IRON  AND  STEEL  BOILER  TUBES,  SAFE 

FROM  END  TO  END. 

PARIS'  PATENT  ENAMELED  IRON  PIPES  AND  PUMPS, 
FOR  WATER  SUPPLY,  ACIDS,  &c. 

SOLE  IMPORTERS. 

PROSSER'S  PATENT 

■ 

SURFACE  CONDENSERS  for  high  pressure  steam,  with  sea  or  other  bad  bailer  water. 
Gauges,  3-cutter  Drills,  CountersiuksvTube  end  Cutting  Bare,  Expanders,  Tube  Scalers, 
Steel  Wire,  Whalebone  Brushes,  and  Pall  Lever  Wrenches. 

Tubes,  plain  or  enameled,  screwed  together  for  ARTE8IAN  WELLS. 

TH08.  PROSSER  &  SON, 

28  Piatt  Street,  New  York. 


IK.  W.  BALDWIN  &  Co,  Philadelphia. 

Manufacture  LOCOMOTIVE  ENGINES  of  the  most  approval  construction,  and 
perfect  adaptation  to  all  the  variety  of  circumstances  under  which  they  can  be  usefully 
employed  ;  ranging  in  weight  from  ten  to  thirty-six  tons,  and  using  one-half,  two-thirds, 
three-fourths,  or  the  whole  weight  for  adhesion,  as  the  grade  of  the  road,  or  business  to  b© 
done,  may  render  desirable  or  necessary. 

Patterns  of  various  sizes  of  each  of  the  following  plans,  viz: 

Plan  A  and  B,  1  pair  drivers  and  trucks,  for  Passenger  business  exclusively. 
"     C,  *       «  "  «  or  Freight  business. 

M     D,  3      "  "      S  for  Freight  business  exclusively. 

"    E,  4  «  ) 

The  D  and  E  Plans  arc  particularly  adapted  to  roads  having  heavy  grades  and  abrupt 
corves.  The  temporary  track  connecting  the  Eastern  and  Western  divisions  of  the  Vir- 
ginia Central  Railroad,  having  grades  of  295  feet  rise  per  mile,  and  curves  of  300  feet 
radius,  has  been  successfully  worked  for  two  years  past  by  six-wheel  D  Engines  of  our 


The  materiah  and  workmanship,  efficiency  and  durability,  economy  of  fuel  and  re* 
pairs,  are  guarantied  equal  to  any  other  engines  in  use. 


REPORT  of  the  COMMITTEE  appointed  by  the  FRANKLIN  INSTITUTE 

to  experiment  on 

THE  STRENGTH  OF  MATERIALS  EMPLOYED  IN  THE  CON- 
STRUCTION OF  STEAM  BOILERS, 
Illustrated  with  10  Copperplates.  Price,  $150. 

A  t»W  copies  can  be  had,  on  application  to 

WILLIAM  HAMILTON,  Actuary, 

Hail  of  the  Franklin  Institute. 
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THE  GRE AT  AJftB«ip^N  /FOREIGN 

Patent  Agency  Offices. 


IWEVTORS  SECXRE  lOUB  RIGHTS. 


HOW  TO  OBTAIN  LETTERS  PATENT. 


MESSRS.  MUNN  &  Co.,  Editors  and  Proprietor*  of  the  Scientific  American,  are 
conducting  the  most  successful  aoksct  for  securing  the  Rights  of  Invehtobs,  to  be 
found  in  the  United  States.  They  have  been  personally  familiar  with  the  progress  of 
Invention  and  Discovery  fur  the  past  fifteen  years,  and  have  prepared  and  conducted  within 
this  period  more  Patent  cases  than  any  other  Aokuct  tjt  tbb  Wobliw  A*  an  evidence 
of  the  confidence  reposed  in  their  ability  and  integrity,  they  may  with  propriety  refer  to 
the  extraordinary  fact  that  nearly  TWO  THOUSAND  PATENTS  have  issued  to  their 
clients  during  the  brief  space  of  only  TWO  YEARS;  and  during  the  same  period  they 
have  examined  through  their  efficient  Branch  Office  in  Washington  into  the  novelty  of 
about  eighteen  hundred  Inventions,  thus  affording  to  them  a  knowledge  of  the  contents 
of  the  Patent  Office  unrivalled  by  any  existing  agency.  Not  only  this,  but  more  than 
one-half  of  all  the  Patents  secured  hv  American  citizens  in  European  countries  are  taken, 
through  MUNN  &  OO.'S  AGENCIES  IN  LONDON,  PARIS,  BRUSSELS,  BER- 
LIN, AND  VIENNA. 

Circulars  Of  Advice  How  to  Secure  America*  ixd  Foreioit  Patekts, 
will  be  sent,  free  of  charge,  to  all  who  may  wish  fur  them.  Messrs.  Munn  &  Co.'h  prin- 
cipal Offices  in  New  York  are  removed  from  128  Fulton  St.  to  the  spacious  rooms  in  the 
new  Park  Building*,  Nos.  37  Park  Row,  eastern  side  of  the  City  Hall  Park,  and  145 
Nassau  St.,  where  all  communications  should  be  addressed,  and  where  Inventors  are  cor- 
dially invited  to  call  whenever  they  visit  the  city.  Their  Branch  Office  in  Washington 
City  is  on  the  corner  of  F  and  Seventh  Sts.,  directly  opposite  the  Patent  Office.  Munn 
&,  Co.  refer  by  permission  to  Judge  Mason,  Ex-Commissioner  of  Patents,  and  to  over 
Seven  TnooBsND  Inventors  in  th©  United  8iates  whose  papers  have  been  prepared  and 
prosecuted  through  their  Agency.  Addre*g 

MUNN  &  CO., 

No.  37  Park  Row,  New  York  City. 


AMERICAN  AND  FOREIGN  OFFICE 


roit 


PROCURING  PATENTS. 
LOW,  HASKELL  &  Co., 

Solicitors  of  Patents  for  Inventions^  and  Editors  of  the  Inventor. 


304  BROADWAY,  corner  of  DUANE  8treet, 

third  block  above  City  Hall,  New  York. 


LEMUEL  W.  SERRELL, 

SOLICITOR  OF  AMERICAN  &  FOREIGN  PATENTS, 

JVb.  121  Nassau  Sired,  New  York, 

Prepares  Mechanical  Drawings,  Specifications.  Caveats,  Assignments,  Ac  and  transacts 
all  other  busine«s  connected  with  obtaining  Letters  Patent  in  the  United  Slates  and  For- 
eign Countries  with  promptness  and 
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HENRY  nOWSON'!* 
PHILADELPHIA  AGENCY  FOR  PROCURING  PATENTS 

IN  TDK 

UNITED  STATES  AND  EUROPE, 
FORREST  PLACE  No.  123J  SOUTH  FOURTH  STREET, 

PHILADELPHIA. 

AGENCIES  IN  LONDON.  EDINBURGH.  DUBLIN.  MANCHESTER, 
PARIS,  BRUSSELS,  VIENNA,  LEIP81C,  BERLIN, 
'  AND  OTHER  EUROPEAN  CITIES, 

 — —  ■  -  7  A 

H.  Howson  prepares  Specifications,  Drawings,  Deeds  of  Assignment,  conducts  Inter- 
ferences, Appeals,  Applications  for  Re-issues.  Extensions,  Ac,  attends  to  the  filing  of 
Caveats,  Reports  as  to  the  Patentability  and  Utility  of  Inventions,  and  also  acts  as  Consult- 
ing Attorney  to  either  counsel,  plaintiff*,  or  defendant,  in  suits  at  law  respecting  Patents. 

As  H.  H.  visits  Washington  monthly,  he  is  prepared  to  take  charge  of  rejected  appli- 
cations, and  argue  such  cases  before  the  Examiner*  and  Commissioner,  thus  saving  to 
inventors  the  annoyance  and  expense  of  personal  visits  to  Washington. 

Burlington.  Iowa,  October  2,  1857. 

Diab  Sib  : — I  take  this  occasion  to  state  to  you,  that  for  several  years  past  I  have  Keen 
acquainted  with  the  manner  in  which  you  have  conducted  your  business  as  Patent  Soli- 
citor. This  haa  always  been  highly  creditable  to  youruelf,  and  satisfactory  to  the  Patent 
Office,  You  understood  your  cases  well,  and  presented  them  in  that  intelligible  form  which 
generally  insured  success.  I  make  this  Certificate,  in  hopes  that  it  may  be  serviceable  to 
you  in  continuing  to  find  that  employment  in  your  profession  to  which  your  industry, 
intelligence,  and  courteoua  bearing,  so  justly  entitle  you. 

Yours,  very  truly,  CHARLE8  MA80N, 

To  Haicavr  Howsor,  Esq.  J^te  Commi**iontr  of  Palent$. 

THOMAS  D.  STETSON, 

MecJianical  Engineer  and  American  and  Foreign 

PATENT  AGENT, 

No.  6  TRYON  ROW,         New  Yonxc. 


HENRY  E.  ROEDER, 

MECHANICAL  ENGINEER  AND  PATENT  AGENT, 

JVb.  346  Broadway,  JVho  York, 

Applications  for  Letters  Patent  for  the  United  States,  and  every  country  in  Europe, 
made  on  the  most  reasonable  terms. 

J.  B.  &  H.  S.  ROBINSON, 
CONSULTING  &  SUPERINTENDING 

STEAM  ENGINEERS, 

NO.  7  BIGELOW  LIBRARY  BUILDING, 

CLINTON,  Mat; 
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DR.  F.  A.  GENTH, 
No.  333  WALNUT  STREET, 

PHILADELPHIA, 

OFFERS  BIS  SERVICES 

For  the  examination  of  Ores,  Minerals,  Mineral  Water*,  Soils, 
Manures,  and  oilier  Cliemical  Products. 

also  ix  aivixo  to*  PRnFF.HHxowAi.  a DTi ci  akd  oronos 

ON  THE  VALUE  OF  MINES  AND  MINERAL  LANDS, 

AND  ON  CHEMICAL  QUESTIONS,  ETC. 

 _:0.  

Mkff^A  limited  number  of  Students  taken  in  Analytical  and  Practical 
Chemistry,  Mineralogy,  Geology,  and  Metallurgy. 


LABORATORY  FOR  PRACTICAL  AND  ANALYTICAL  CHEMISTRY 

ESTABLISHED  IN  1836. 

The  ■uWriber*  continue  to  give  their  personal  attention  to  instruction  in  PRACTI- 
CAL CHEMISTRY,  MINERALOGY,  AND  GEOLOGY,  according  to  the  method 
which  they  have  pursued  successfully  during  the  past  twenty-two  years  in  this  cky.  A 
commodious  and  well  furnished  Laboratory,  a  large  and  select  Lirrart  of  practical 
and  scientific  works  in  the  English,  German,  and  French  languages,  together  with  min- 
eral, geological,  and  technical  Collections,  offer  every  facility  to  the  student. 

ANALYSES  of  Ores.  Minerals,  Soils,  Waters,  Vegetable  substances,  and  the  predic- 
tions of  Art  wilt  be  carefully  executed.  Persons  residing  at  a  distance  may  send  by  letter 
small  average  samples  of  ores,  earths,  dec,  weighing  from  100  grains  to  one  ounce. 

The  various  applications  of  Chemistry  to  Manufactures,  Agriculture,  Mc»lic;;jn,  sr.d 
Pharmacy  will  receive  special  af'-n'.^n.  Where  it  is  practicable,  researches  will  ba  ifl* 
stituted  and  opinions  given  on  all  chemical  questions. 

Apply  to  Wm.  Hamilton,  Actuary  of  the  Franklin  Institute,  or  to  the  subscribers, 

BOOTU,  GARRETT  &,  CA5IAC, 

At  the  Laboratory,  Chant  Street,  10th  St.  between  Market  and  Chcatnut  Sts. 


CHAS.  H.  HASWELL, 

No.  6  Bowling  Green,  New  York, 

Late  Engineer  in  Chief  U.  S.  JV.,  Consulting  and  Superintending  Engineer, 

and  Surveyor  of  Steamers  for  the  Underwriters  of  New  York, 

Philadelphia,  Boston,  and  at  Lloyd? s,  London. 

Designs,  Specifications,  and  Contracts  for  Steam  Vessels,  Steam  Engines,  Boilers, 
Mills,  &c  either  for  marine  or  land  purposes,  will  be  famished  upon  application. 

Superintendence  of  the  construction  and  repairs  of  steam  vessels  and  their  dependencies 
end  of  steamers  in  operation. 

BP  For  Sale,  Steamers,  Steamboats,  8team  Engines,  dec.  of  all  descriptions,  a  Re* 
gistry  of  which  can  l»e  referred  to  on  application. 

Engineers,  Steamy  a,  &c,  dec,  furnished  with  Worthington  Pumps;  Independent, 
Steam  Fire  and  Bilge  Pumps,  Ssiinooielers,  Machinery  Oil,  Steaou  and.  Vacuum  Gauges, 
Wire  Kope,  etc.,  dtc,  dec 
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JAMES  C.  LANE, 

•  e%       -  •  -        -    •  -     *  Vjft  •         •     »      *  m  m  *  ~m 

lien  IEf  ENGINEER  OF  EXPLORATIONS  IS  SOU  Til  AMERICA,  AO. 

MECHANICAL  AND  CONSULTING  ENGINEER, 

TIME8  BUILDING,  No.  41  PARK  ROW, 
Room  Jfo.  4.  New  York. 


PATENTS  NEGOTIATED. 

Drivings,  Specification*,  and  Models,  (metal  or  wood,)  Applications  for  Patents,  and  all 

business  whatever  connected  with  Patents  attended  to  with  economy  and  dispatch. 
Application  for  Patent,  including  drawings,  specification,  and  Patent-Office  fees,  $60. 


DRAWING. 

THE  subscriber  wonld  respectfully  inform  his  friends  and  the  public,  that  he  eon- 
t.nues  lo  give  instruction  in  MACHINE,  ARCHITECTURAL,  TOPOGRA- 
PH AL.  and  LANDSCAPE  DRAVVLNG,  and  PAINTING  in  OIL  and  WATER 
COLORS.    Day  and  Evening  Classes  at  the  olhce,  and  instructions  given  in  Schools  and 
Families.    Drawings  for  Patents  correctly  made,  and  Designs  turniehed.  • 

JOHN  KERN, 
N.  W.  Comer  Tenth  and  Race  Streets, 

late  No.  62,  filbert  Street,  near  10th 

* 

REFERENCES. 

P.  F.  ROTHERMEL,  Esq.,  D.  R.  A8HTON,  Esq. 

J  ESPEK  HARDING,  Esq.,  W*.  HAMILTON,  Actuary  Fr.  Inst. 


New  Works  on  Civil  Engineering, 

By  JOHN  C.  TRAUTWLNE,  Civil  Engineer. 
The  Field  Practice  for  Laying  out  Circular  Curvts  for  Railroads. 
Foceth  Thousand,  Revised  and  Enlarged,  in  Pocket-book  form — 

AND 

A  Jfew  Method  of  Calculating  Vie  Cubic  Contents  of  Excavations  and 
Embankments  by  the  Aid  of  Diagrams. 

With  10  Copper  Plates. — Second  Edition,  Revised. 

Price,  one  dollar  each  ;  postage  on  the  Curves  five  cents  ;  and  on  the  Excavations  and 
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No.  308  BROADWAY,  NEW  YORK. 

L.  N.  FOWLER,  -  ...     s.  R.  WELLS. 

THOMAS  P.  HOW,  Money. 


While  we  transact  generally  business  of  every  description  relating  to 
applications  for  Patents,  we  invite  the  patronage  of  the  public,  more 
especially,  in  contested  cases,  particularly  those  of  appeal  and  inter- 
ference. In  examining  an  application  which  has  been  rejected  in  the 
hands  of  other  Agents,  we  usually  charge  a  fee  of  five  Dollars;  and  if 
on  such  examination  we  deem  it  tenable,  we  will  in  most  cases  prosecute 
it  on  suppJementary  proceedings,  on  being  secured  the  payment  of  a 
suitable  fee  upon  the  issue  of  the  Patent. 

PALMEITS  AIIM^ND  LEG. 

Mm,  Pa  i  me h  has  the  pleasure  of  announcing  that  ho  has  completed  the  Iwvbhttos 
of  the  Arm  ;  and  be  believes  it  to  be  at  least  equal  in  all  respects  to  the  Patsxt  Lis. 
To  secure  Asms  within  six  months,  orders  should  be  sent  immediately,  as  hundreds  of 

applications  are  now  on  file. 

The  Ahm  and  Hakd  imitate  the  natu- 
ral ones  very  nearly  in  appearance  and 
motion — all  the  joints  being  copied  with 
great  precision,  and  rendered  useful  to  an 
extent  hitherto  unapproached. 

PALMER'S  PATENT  LEG 

Has  been  exhibited  at  thirty  Exhibitions  of  distinguished  scientific  societies,  in  compe- 
tition with  all  other  substitutes,  aud  has  is  xvsur  instaxck  been  declared  "the  bkst" 
artificial  limb  extant. 

In  addition  to  thirty  Gold  and  8i!vcr  Medals  (or  first  premiums,)  awarded  the  Inventor, 
by  Scientific  Societies  in  the  United  Stales,  he  was  (by  the  unanimous  spproval  of  an  iiv 
ternaUonai  Council  of  distinguished  Surgeons,)  honored  with  the  award  of  the 

PRIZE  MEDAL. 

At  the  WORLD'S  EXHIBITION,  in  London  (1*51 ),  and  also  with  the 

SILVER  MEDAL, 

(Only  First  Class  Prize,;  at  the  New  York  Crystal  Palace  (1853),  for 
"THE  BEST  ARTIFICIAL  LEO." 


"THE  BANE  AND  ANTIDOTE," 

Is  the  title  of  a  Journal  published  for  gratuitous  distribution  among  Surgeons,  and  per- 
sons who  have  suUcrcd  amputation  of  limbs,  The  pamphlet  will  be  sent,  postage  paid, 
to  every  applicant.  Address, 

B.FRANK.  PALMER,  8urgenn- Artist, 

1320,  Chesnut  Street,  Philadelphia,  Pa. 
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For  tho  Journal  of  tho  Franklin  Institute. 

Suggestions  Respecting  the  Superstructure  of  Railroads. 
By  John  C.  Trautwine,  Civ.  Eng.,  Philadelphia. 

I  would  suggest  to  superintendents  of  railroads  now  in  operation, 
the  trial  of  a  few  rods  in  length  of  superstructure  with  string  pieceB, 
and  two  sets  of  cross-ties,  as  shown  hy  the  following  sketch.  The  bot- 
tom of  the  string-piece  is  supposed  to  be  elevated  about  an  inch  above 
the  ballast.  It  appears  to  me,  that  the  elasticity  insured  to  the  rail 
throughout  its  entire  length  by  this  arrangement,  will  be  found  to  dimi- 
nish to  a  very  great  extent  the  destructive  pounding  action  which  the 
engines  exert  upon  the  rails  of  all  the  superstructures  now  in  use.  Ex- 
perience would  soon  point  out  the  proper  dimensions  and  distances  apart 
of  the  timbers  to  be  employed  for  engines  of  any  given  weight,  in  order 


RAIL 


to  insure  the  requisite  degree  of  elasticity,  which  evidently  admits  of 
being  varied  to  any  extent  which  may  be  found  desirable.  The  in- 
creased quantity  of  timber  involved  in  this  proposed  plan  is  a  manifest 
objection  to  it;  but  experience  only,  can  indicate  whether  the  attend- 
Vot.  XXXVIII.— Third  8*riis— No.  I.-Jult,  1859.  1 
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ant  advantages  which  it  possesses,  may  not  more  than  counterbalance 
this  objection,  together  with  any  others  to  which  it  may  be  liable.  Be- 
side the  greater  presumed  durability  of  the  rail,  from  the  fact  that  no 
portion  of  it  rests  on  a  rigid  support;  we  should  secure  a  much  more 
efficient  rail-joint;  inasmuch  as  the  joints  would  rest  upon  the  upper 
cross-ties,  instead  of  between  the  ties,  as  is  the  present  preferred  prac- 
tice; thus  combining  increased  strength  of  joint,  with  greater  uni- 
formity of  elasticity.  We  also  should  elevate  the  rail  more  beyond  the 
influence  of  snow.  Moreover,  should  this  expedient  enable  us  to  obtain 
that  certain  (uncertain  ?)  amount  of  elasticity  of  rail  which  all  engi- 
neers concede  to  be  so  important  a  desideratum,  it  will  doubtless  lead 
to  the  adoption  of  more  efficient  supports  for  the  lower  cross-ties  them- 
selves ; — supports  which  may  extend  below  the  influence  of  rain  and 
frost ;  and  thus  effect  a  very  important  reduction  of  expense  for  rec- 
tification of  the  track, — beside  dispensing  with  the  use  of  ballast. 

The  great  objection  to  the  employment  of  such  supports  hitherto, 
has  been  the  increased  rigidity  of  track  attendant  on  them,  and  by 
which  the  destruction  of  the  rail  is  greatly  accelerated.  But  if  we  can 
devise  a  means  of  modifying  or  entirely  annulling  this  rigidity  in  the 
rail,  by  a  process  entirely  independent  of  the  foundation  on  which  the 
rail  rests,  then  this  objection  vanishes ;  and  the  way  seems  to  open  for 
arriving  at  a  much  more  perfect  superstructure  than  has  hitherto  been 
used.  ' 

I  hope  that  the  subject  may  be  regarded  by  some  of  our  intelligent 
superintendents  as  being  of  sufficient  interest  to  induce  them  to  make  a 
trial  of  it,  if  only  for  a  few  lengths  of  rail ;  and  to  communicate  the 
result  through  your  valuable  Journal. 


Substitute  for  Feed  Pumps  and  Donkey  Engines.* 

A  verv  curious  apparatus,  called  an  Automatic  Injector,  invented 
by  M.  H.  Giftard,  and  made  by  M.  H.  Flaud,  the  well-known  engineer 
of  Paris,  has  recently  attracted  considerable  attention  amongst  scien- 
tific and  practical  men  in  France.  The  apparatus  has  been  adopted 
by  the  Director  General  of  Naval  Construction  in  France ;  and  has 
already  been  ordered  by  more  than  one  well-known  firm  in  the  north 
of  England. 

The  object  of  the  apparatus  is  to  supply  water  to  the  boilers  of  steam 
engines,  or  other  steam  apparatus,  by  means  of  the  force  of  the  steam 
contained  in  the  boiler  alone,  and  to  return  to  the  boiler  all,  or  very 
nearly  all  of  the  heat  contained  originally  in  the  steam  thus  used  as 
the  motor  for  supplying  water  to  the  boiler.  It  works  without  any  aid 
from  machinery;  it  is,  in  fact,  perfectly  automatic,  as  the  title  implies, 
and,  consequently,  it  acts  equally  well  when  the  steamboat,  locomotive, 
or  engine  to  which  it  is  attached,  is  in  motion,  or  at  rest. 

A  B  is  the  pipe  bringing  steam  from  the  boiler ;  c  D  another  pipe  or 
chamber  which  receives  the  steam  from  the  former  through  the  holes 
at  D — this  latter  pipe  terminates  conically ;  E  f,  small  piston  or  rod 

•  from  th«  too*.  Mechanic^  lUf ,  April,  UM. 
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working  by  means  of  a  screw  or  handle,  pm;  this  serves  to  regulate 
or  prevent  entirely  the  passage  of  the  steam ;  Q  is  a  suction  water  pipe. 
The  water  is  drawn  up  into  the  chamber  which  surrounds  the  conical 
end  of  the  steam  pipe  c  D,  and  passes  through  the  opening  marked  by 
an  arrow  between  n  H.  The  space  left  for  the  exit  of  the  water  is  regu- 
lated by  means  of  the  lever  and  screw  L,  which  moves  the  steam  pipe, 
or  chamber,  c  D,  in  either  direction ;  u,  is  a  passage  to  carry  the  water 
to  the  boiler,  together  with  the  steam  which  communicates  to  the  water 
a  portion  of  the  force  with  which  it  is  charged  by  the  pressure  in  the 
boiler;  o  is  a  valve  to  prevent  the  return  of  the  water  from  the  boiler 
when  the  apparatus  is  out  of  work ;  P  leads  directly  to  the  boiler ;  Q 
is  a  screw  stopper,  to  allow  of  re-adjustment  or  cleansing  of  the  valve; 
K  is  a  tube  which  carries  off  any  superabundant  water  wliich  may  col- 
lect in  the  space  around ;  I  R  is  an  opening  with  a  sliding  corner, 
through  which  the  action  of  the  apparatus  may  be  distinctly  seen;  the 
steam  and  water  combined  forming  a  continual  and  rapid  stream  be- 
tween the  parts  II  and  I. 


To  work  the  apparatus — the  diameter  of  the  water  supply  pipe  being 
calculated  to  give  the  necessary  amount  of  water — the  rod  E  F  is  moved 
forward  by  the  handle  M,  until  the  conical  end  of  the  rod  stops  the 
orifice  of  the  cone.  The  steam  cock  in  the  pipe  A  B  is  then  turned  on; 
the  screw  handle  M  is  then  turned  back  a  turn  or  so,  to  permit  a  small 
quantity  of  steam  to  pass.  The  steam  in  its  rapid  passage  creates  a 
vacuum  in  the  chambers  of  the  apparatus,  and  the  water  rushes  up  the 
pipe  Q  into  the  space  above.  As  soon  as  the  water  has  entered,  the 
handle  is  turned  round  so  as  to  draw  back  tho  conical  rod,  and  permit 
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free  passage  to  the  steam ;  the  water  is  then  carried  rapidly  into  the 
boiler,  and  ceases  to  run  off  by  the  discharge  pipe  K. 

The  principle  upon  which  the  apparatus  is  based  is,  that  as  the  pres- 
sure is  equal  upon  all  the  interior  surface  of  a  steam  boiler,  and  con- 
sequently as  each  unit  of  surface  sustains  the  same  pressure,  if  the 
steam  is  taken  from  the  boiler  into  the  apparatus  by  a  larger  orifice 
than  that  through  which  it  is  returned,  the  force  of  entry  of  the 
steam  will  be  in  greater  proportion  to  the  dimensions  of  the  two  ori- 
fices ;  or,  in  other  words,  steam  brought  from  a  boiler  through  a  pipe  of 
a  given  diameter,  can  easily  be  forced  into  the  boiler  again  through 
the  other  end  of  the  pipe,  provided  it  have  a  much  smaller  aperture. 
In  the  machine  in  question,  the  entering  orifice  bears  but  a  very  small 
proportion  to  that  of  the  supply  pipe,  because  it  is  necessary  to  allow 
for  the  loss  of  force  occasioned  by  the  action  of  the  water  upon  the 
steam. 

In  the  above  cut  the  apparatus  is  represented  in  a  horizontal  dispo- 
sition, whereas  it  is  now  made  vertical,  but  the  only  difference  in  the 
arrangement  of  the  parts  is  the  curving  downwards  of  the  two  water- 
pipes  o  and  K. 


For  the  Journal  of  the  Franklin  Institute. 

Mechanical  Expansion  Table.  By  James  H.  Warner, 
Engineer  Corps,  U.  S.  N. 

The  expansive  properties  of  steam  have  become  so  familiar  to  engi- 
neers generally,  that  to  present  an  example  bearing  upon  the  subject 
may  appear  somewhat  presumptuous.  But  the  following  is  simply  a 
"mechanical  method  of  doing  that  which  is,  perhaps,  better  done  with 
figures.  This  table  (Plato  I,)  is  based  upon  Marriotte's  law  of  expan- 
sion:— that  the  pressure  decreases  in  an  inverse  ratio  with  the  distance 
to  which  the  steam  is  expanded,  and  of  which  it  is  a  linear  exemplifi- 
cation. 

The  dimensions  of  figure  may  be  considered  those  of  a  steam  cylin- 
der, the  vertical  lines  forming  divisions  of  length,  the  horizontal  lines 
indicating  pressures  of  steam.  These  divisions  are  equal  in  the  dia- 
gram, but  the  divisions  of  length  are  not  required  to  be  the  same  as 
the  vertical,  or  those  representing  pressures  of  steam ;  and  although 
limited  in  the  Plate  to  48  inches,  and  30  pounds  per  square  inch,  may 
bo  carried  in  either  direction  to  any  desirable  extent. 

In  explanation,  let  the  pressure  of  steam  be  30  pounds,  cut  off  at 
24  inches,  and  expanded  to  48  inches,  to  find  pressure  at  end  of  stroke. 
Bring  the  edge  of  the  intersector  to  the  junction  of  tho  vertical  line 
corresponding  to  the  distance  to  which  the  steam  is  expanded,  and  the 
pressure  line  30.  Then  the  point  where  tho  intersector  cuts  the  verti- 
cal or  cut-off  line  24,  indicates  the  pressure  of  steam  expanded  to  48 
inches  equal  15  pounds.  The  conditions  being  the  same  to  find  pres- 
sure at  36  inches,  bring  the  intersector  to  the  lines  30  and  36,  repre- 
senting pressure  and  distance.  Upon  the  cut  off  line  we  find  20  pounds, 
the  required  pressure. 

Suppose  the  pressure  of  steam  equal  25  pounds,  cut  off  at  8  inches, 
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and  expanded"  to  45  inches,  bring  the  intersector  to  junction  of  pres- 
sure line  25,  and  distance  line  45,  we  find  upon  the  cut  off  line  8,  the 
pressure  4, 4  pounds.  The  same  pressure  is  required  for  any  other  pres- 
sure and  distance.  The  intersector  operating  upon  the  given  pressure 
line  for  any  distance  throughout  the  length,  the  required  pressure  will 
be  indicated  upon  the  cut  off  line. 

This  table  constructed  upon  a  larger  scnle  will  admit  of  decimal  and 
other  subdivisions,  giving  the  pressure  sufficiently  correct  for  practical 
purposes. 

The  pressures  as  noted  upon  the  cut  off  line  are  the  ordinates  to  a 
hyperbolic  curve  corresponding  to  that  degree  of  expansion. 


Ye  Anatomic  of  ye  Engineere.* 

The  Indian  Punch  has  the  following: — Although  an  arch  man,  yet 
is  he  never  forgetful  of  gravity;  and  though  he  damneth  and  blasteth 
more  than  any  other  man,  he  piqueth  himself  on  being  always  correct 
in  his  terms:  he  is  a  dab  at  algebra,  for  which  a  Y  Z  is  needful:  he  is 
a  very  Noah  at  describing  ares.  Though  he  sceketh  not  after  taverns 
lie  is  conversant  with  sines,  and  payeth  due  attention  to  his  cosines  and 
sick  Aunts.  Even  though  not  wealthy,  he  hclpeth  to  establish  many 
a  bank.  lie,  ever  kind  and  hospitable,  supplieth  chairs  for  sleepers, 
and  though  addicted  to  rail  is  never  forgetful  of  the  tender:  he  is  a 
dutiful  subject  and  though  often  in  hot  water,  ever  payeth  fit  attention 
to  the  Governor.  He  is  somewhat  of  an  ornithologist,  knoweth  all 
about  cranes  and  crows,  kites,  tumblers,  and  cocks  for  hengines,  and 
moreover  maketh  wire  ducks  to  aid  his  resonant  steam  eagles  to  fly. 
lie  is  also  somewhat  of  an  entomologist,  understanding  flics,  crabs, 
worms,  and  such  likes,  and  not  above  taking  notice  even  of  a  cows 
ticks.  Though  partial  to  hydraulics  he  is  not  otherwise  a  rollicking 
man,  yet  is  at  home  in  high  dressed  attics,  where  he  often  maketh  use 
of  new  mattocks  in  his  area  speculations.  He  is  a  peaceful  man,  though 
well  versed  in  triggcrnomctry,  and  in  the  habit  of  making  great  use  of 
switches  in  various  ways.  lie  is  of  levelling  tendencies,  yet  sometimes 
wisheth  he  were  monarch  of  all  he  surveyed.  He  is  the  most  progres- 
sive of  mortals,  axing  his  way  through  forests  and  picking  it  through 
rocks,  and,  paradoxical  as  it  may  seem,  he  opens  a  country  by  putting 
locks  on  the  rivers  and  keys  on  the  banks.  He  is  by  no  means  a  hater 
o'  docks  man,  but  well  versed  in  dry  dock  trinal  subjects,  and  would 
never  desire  to  pull  down  the  church  unless  it  stood  in  the  way  of  a 
railroad.  He  reverenceth  the  institutions  of  his  country,  because  in 
them  he  recognizeth  the  mechanical  powers.  The  Press  he  rightly 
regardeth  as  the  lever;  the  ten-pound  voters  as  the  small  end  of  the 
wedge;  the  House  of  Lords  as  the  inclined  plane,  and  the  Commons  as 
the  screw:  the  Army  hcconceivcth  to  be  both  hammer  and  tongs  com- 
bined, the  Navy  a  scries  of  pulleys,  and  country  justices  in  general 
pumps.  His  affection  for  the  constitution  is  unbounded,  for  he  only 
regards  it  in  the  light  of  the  common  wheel. 

•  From  the  London  Bailor,  No.  816. 
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On  the  Burning  of  Wehh  Steam  Coal  in  Locomotive  Engines.* 

By  J.  Tomlinson. 

[Read  at  the  Institution  of  Mechanical  Engineer*.] 

The  use  of  coal  in  locomotive  engines  having  become  almost  the  rule, 
the  "writer  offers  the  following  results  of  a  series  of  trials  he  has  made 
with  the  steam  coals  of  South  Wales,  in  locomotive  engines  upon  the 
Taff  Vale  Railway,  in  comparison  with  the  best  descriptions  of  coke  to 
be  had  in  the  same  district ;  as  there  has  hitherto  been  a  difficulty  in 
the  use  of  that  description  of  coal  for  such  a  purpose  almost  amount- 
ing to  prohibition,  from  the  fact  that  in  all  previous  trials  a  failure  has 
resulted  from  the  burning  of  the  firebars.  This  failure  of  the  Welsh 
steam  coal  in  locomotive  engines  has  been  hitherto  attributed  to  the 
firebars  becoming  clinkered  over;  but  the  results  of  the  trials  described 
in  the  following  paper  appear  to  show  that  the  failure  has  arisen  from 
an  entirely  different  cause,  and  one  that  can  be  completely  obviated. 

The  writer  was  originally  driven  to  the  use  of  coal  alone  for  carry- 
ing on  the  traffic  of  the  Taff  Yale  Railway  in  January,  1858,  in  conse- 
quence of  the  continued  strike  of  the  colliers  in  the  Rhondda  Valley, 
■where  the  coking  coal  is  obtained.  Previous  to  that  time  little  or  no 
coal  had  been  used  in  locomotives,  owing  to  the  good  quality  and  low 
price  of  the  coke ;  and  from  the  idea  that  coal  could  not  economically 
compete  with  coke  for  the  heavy  work  of  this  line,  and  also  from  the 
known  difficulties  to  be  overcome  in  its  employment.  The  transition 
from  coal  to  coke  being  sudden  and  unprepared  for,  it  became  neces- 
sary to  watch  the  matter  closely,  so  as  to  determine  which  of  the  va- 
rious  descriptions  of  coal  would  answer  the  purpose  best,  and  to  arrange 
its  treatment ;  more  especially  as  at  the  outset,  from  the  various  quali- 
ties of  coal  that  had  to  be  used,  the  firebars  were  continually  being 
burnt  out,  and  seldom  could  be  made  to  last  two  days  without  passing 
through  the  hands  of  a  smith  to  be  separated  and  straightened ;  even 
then  several  bars  a  day  were  totally  destroyed  in  each  engine,  some 
engines  having  had  two  entire  new  sets  a  day  to  run  100  miles.  After 
careful  consideration  of  the  subject  it  was  decided  to  use  only  one  de- 
scription of  coal;  the  preference  was  then  given  to  the  steam  coal  over 
the  bituminous,  as  being  more  pure  in  its  composition,  and  smokeless; 
and  after  attentive  observation  and  trials  the  Aberdare  Four  Feet  Vein 
coal  was  chosen.  With  this  coal  it  was  found  that  the  least  damage 
was  done  to  the  firebars,  and  the  best  result  obtained  by  working  the 
engine  with  a  very  thin  fire,  say  not  exceeding  9  inches  with  a  mode- 
rate load,  and  slightly  thicker  as  the  load  increased,  not  however  ex- 
ceeding 15  inches  in  any  case.  In  working  with  a  light  train  or  down 
hill  with  a  loaded  train,  it  was  found  advantageous  to  keep  even  a  more 
shallow  fire  than  9  inches;  for  the  blast  being  very  light  (as  little  or 
no  traction  is  required  down  hill  on  this  railway),  the  supply  of  steam 
could  not  be  kept  up  unless  the  air  were  admitted  with  little  difficulty; 
it  is  however  necessary  to  be  prepared  in  case  of  being  stopped,  and 

•  Trxm  the  Lend.  Clr.  Eng.  tad  Arch.  Jour.,  Maj,  MM. 
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therefore  a  bright  fire  -was  a  desideratum  which  could  not  be  obtained 
unless  it  were  kept  thin. 

The  injury  to  the  firebars  was  however  still  a  great  item,  notwith- 
standing all  the  care  that  could  be  bestowed  on  them  ;  for  it  is  difficult 
to  get  a  number  of  men  to  attend  implicitly  to  rules  which  give  them 
more  trouble  than  they  have  previously  been  accustomed  to.  The  writer 
therefore  was  induced  to  try  an  experiment  by  covering  up  the  entire 
surface  of  the  bars  with  small  pieces  of  firebrick,  not  exceeding  3  ins. 
cube,  and  putting  the  fire  on  them,  so  as  to  prevent  the  direct  action 
of  the  fire  on  the  iron  of  the  bars ;  and  it  was  found  that  from  the  clean 
nature  of  the  coal  no  bad  result  took  place  in  the  generation  of  steam, 
while  the  bars  now  received  little  or  no  injury.  This  plan  has  conse- 
quently been  generally  adopted,  but  with  the  partial  substitution  of 
clinker  from  stationary  engines  instead  of  firebrick  alone.  It  has  com- 
pletely obviated  the  difficulty  of  the  bars  being  burnt,  and  a  set  of  bars 
will  now  last  on  an  average  four  months,  running  about  100  miles  a 
day.  It  is  also  attended  with  a  beneficial  result ;  for  the  small  coal, 
instead  of  passing  directly  into  the  ashpan  unconsumed  ;  adheres  par- 
tially to  the  red-hot  brick  and  clinker,  and  is  consumed  ;  and  notwith- 
standing that  the  Welsh  steam  coal  falls- readily  to  small,  and  has  little 
if  any  binding  property,  the  engines  can  run  100  miles  without  clean- 
ing out  the  ashpan.  Another  description  of  coal  containing  a  larger 
percentage  of  ash  has  also  been  tried  forgetting  up  steam  and  making 
the  first  fire  to  start  with,  which  clinkering  slightly  on  the  bars  most 
effectually  protected  them  from  burning :  the  use  of  this  coal  was  how- 
ever limited  to  5  cwt.  per  day  for  each  engine. 

To  place  the  engine  more  out  of  the  control  of  the  men,  the  plan 
was  adopted  which  had  been  in  use  on  other  engines,  of  perforating 
the  shield  of  the  firedoor  and  drilling  five  or  six  two  inch  holes  in  the 
door  itself,  so  as  to  admit  a  little  air  above  the  fire ;  this  was  found 
useful  not  only  in  assisting  combustion,  but  also  in  preventing  the  blast 
from  lifting  the  small  particles  of  coal  and  thereby  choking  the  tubes. 

Having  so  far  succeeded  in  efficiently  working  the  traffic  entirely 
with  coal,  and  finding  the  engines  were  working  the  trains  with  a 
smaller  weight  of  fuel  than  they  had  previously  done,  the  writer  was 
disinclined  to  return  to  coke  without  good  reason,  after  the  experience 
he  had  had.  A  series  of  experiments  was  therefore  made  to  test  the 
commercial  valuo  of  each  description  of  fuel.  The  first  scries  of 
experiments  was  made  with  an  engine  working  the  regular  mineral 
trains,  with  Aberdare  Four  Feet  coal  and  Rhondda  Valley  best  coke: 
the  second  series,  with  the  same  coal  and  coke,  with  a  special  train  of 
thirty-five  loaded  coal  wagons  weighing  269  tons,  run  at  the  regular 
speeds  of  the  ordinary  trains  of  about  11 J  miles  per  hour:  the  third 
series,  with  various  fuels,  with  a  special  train  of  forty  loaded  coal 
wagons  weighing  314  tons,  run  at  a  speed  of  twenty  miles  per  hour  up 
the  bill  and  twelve  miles  down  (twelve  miles  per  hour  being  the  limit 
down  hill  with  loaded  trains) :  and  the  fourth  series,  with  bastard  steam 
coal  and  Aberdare  Nine  Feet  coal :  the  former  of  these  has  a  larger 
percentage  of  ash  and  more  bituminous  property,  the  only  objection 
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to  its  use  being  the  smoke :  it  docs  not  burn  the  bars,  and  is  fully  as 
economical  as  the  pure  steam  coal. 

The  whole  series  of  experiments  were  made  with  the  same  engine 
and  by  the  same  engineman.  The  engine  is  of  the  following  dimen- 
sions :  cylinders  16  inches  diameter  and  24  inches  stroke ;  six  wheels 
coupled,  4  ft.  6  ins.  diameter ;  firebox  3  ft.  6  ins.  square  by  4  ft.  10 
ins.  high ;  15G  tubes,  13  ft.  3  ins.  long  by  2  inches  diameter,  and  No. 
11  to  No.  14  wire  gauge  thickness ;  safety  valves  loaded  to  a  pressure 
of  110  lbs.  per  square  inch. 

The  following  table  gives  the  general  results  of  the  whole  of  the  ex- 
periments, showing  the  quantity  of  fuel  consumed  per  ton  per  mile,  the 
quantity  of  water  evaporated  per  pound  of  fuel,  and  the  average  speed 
of  the  train  during  runuing  : — 


Description  of  Fuel. 

Fuel 

consumed 
per  ton  per 
mile. 

Water 
evaporated 
per  pound 

of  fuel. 

Speed 
in  runuing 

miles 
per  hour. 

Coal — Aberdare  Four  Feet  Vein, 
Coke— Rliondda  Valley  Beat  Coke, 

lb. 
•127 
•172 

lbs. 

7-63 
7-62 

miles. 
11-5 
11-5 

Coal— Aberdare  Four  Feet  Vein, 
Cuke— Ruondda  Valley  Best  Coke, 

•130 
•124 

8  37 
8-34 

1 1*5 
113 

Coke— Rhondda  Valley  Beat  Coke, 
Coal — Aberdare  Four  Feet  Vein,  lump, 
Coal—       **      half  lump  and  half  small, 

•136 
•133 
•163 

7S4 
773 
7  11 

163 
16  6 
148 

Coal— RhonddaVi.Uey  Bastard  SteamCoal 
Coal— Aberdare  Nine  Feel  Vein, 

•110 
•112 

863 
8-15 

11-5 
11-5 

The  results  in  the  consumption  of  fuel  showing  in  all  cases  slightly 
in  favor  of  the  coal,  they  may  fairly  be  considered  equal ;  and  as  the 
abuse  of  the  engine  when  burning  coal  is  more  easily  detected  than 
when  using  coke,  this  forms  a  further  advantage  in  favor  of  coal.  The 
preference  may  also  be  given  to  coal  over  coke  for  the  freedom  in  ge- 
nerating steam,  which  will  allow  the  blast  pipe  to  be  of  larger  dimen- 
sions than  when  burning  coke.  This  has  been  clearly  shown,  as  the 
engines  are  now  maintaining  steam  at  100  to  110  lbs.  per  square  inch 
with  coal,  with  the  same  sized  blast  pipes  as  were  used  previously  for 
80  lbs.  with  coke ;  and  the  firebars  have  also  been  placed  closer  toge- 
ther, the  air  spaces  being  reduced  from  1  inch  to  §~inch.  Hence  the 
writer  thinks  it  may  be  concluded  that  the  Welsh  smokeless  coal  may 
be  economically  used  in  substitution  for  coke  ;  and  that  where  failures 
have  taken  place  previously,  they  are  to  be  attributed  to  the  very  great 
heating  power  of  the  coal ;  and  that  the  difficulty  with  firebars  has 
resulted  not  from  clinker,  but  from  the  absence  of  a  proper  protection 
for  the  iron  of  the  bars,  so  that  with  heavy  firing  the  heat  has  struck 
downwards  and  fused  the  bars  themselves. 


Digitized  by  Google 


On  Burning  Welsh  Steam  Coal  in  Locomotive  Engines.  9 

Nearly  all  the  engines  on  the  Taff  Vale  Railway  are  now  burning 
Welsh  steam  coal  entirely;  they  take  with  each  train  a  load  of  eighty 
empty  wagons  averaging  3£  tons  each  or  260  tons  total,  up  an  aver- 
age rising  gradient  of  1  in  309,  at  from  13  to  14  miles  per  hour  with- 
out any  inconvenience. 

The  composition  of  the  Abenlare  Four  Feet  Vein,  the  coal  now  in 
use  in  these  engines,  is 


Carbon,  .                   .                   .  90-35 

Hydrogen,    .  .                   .  413 

Oiygen,  .                    .                    .  2*25 

Nitrogen,  &c,  .                   •  2*13 

Ash,  .                   .                   .  1-25 


100  00 

It  is  therefore  practically  coke,  and  requires  only  proper  treatment  for 
substitution  in  the  place  of  coke.  Another  great  advantage  in  the  use 
of  this  coal  over  all  others  in  locomotive  engines  is  its  almost  entire 
freedom  from  smoke,  thus  rendering  any  plan  of  smoke-burning  unne- 
cessary, not  even  a  steam  jet  being  required  when  the  engine  is  stand- 
ing. 

The  advantage  of  slow  speed  is  so  distinctly  shown  in  the  results 
obtained  that  the  writer  considers  this  point  as  worthy  of  more  atten- 
tion than  it  usually  receives  on  railways;  for  a  slow  speed  not  only 
economizes  the  quantity  of  fuel  consumed  by  diminishing  the  resistance 
of  the  train,  but  also  increases  the  evaporative  duty  obtained  from  it. 

Discussion. — Mr.  Tomlinson  explained  that  the  firebrick  was  merely 
broken  up  into  small  pieces  of  about  3  inches  cube,  and  thrown  in 
roughly  with  a  shovel  in  a  single  layer  over  the  grate,  so  as  to  cover 
the  firebars ;  it  was  found  to  last  a  long  time,  and  in  one  special  trial 
that  he  had  made  to  ascertain  its  durability  the  fire  was  not  dropped 
for  six  days,  the  engine  running  continuously  100  miles  per  day,  and 
at  the  end  of  that  time  tho  firebrick  still  remained  as  an  efficient  pro- 
tection for  the  grate  bars.   The  thickness  of  the  fire  was  an  important 
point :  it  might  be  9  or  10  inches  thick  at  the  sides,  where  the  absorb- 
ing surfaces  of  the  firebox  kept  down  the  temperature ;  but  should  be 
as  thin  as  possible  in  the  centre,  so  that  the  bars  could  just  be  seen 
through  it,  for  the  bars  would  go  down  in  the  centre  in  spite  of  all  pre- 
cautions, unless  the  fire  was  kept  very  thin,  on  account  of  the  intense 
heat.  By  the  experiments  the  injurious  effect  of  increased  speed  was 
remarkably  shown,  not  only  in  increased  consumption  of  fuel,  but  also 
in  diminished  evaporative  duty  of  the  fuel,  which  was  reduced  about  10 
per  cent,  by  an  increase  of  speed  of     miles  per  hour,  or  about  50  per 
cent.   In  the  trial  that  he-had  made  of  Newcastle  coal,  he  had  found 
that  the  bituminous  Newcastle  coal  demanded  very  different  circum- 
stances for  its  economical  consumption,  requiring  a  much  greater  sup- 
ply of  air;  it  consequently  received  imperfect  treatment  in  ordinary 
locomotive  fireboxes,  where  no  provision  was  made  for  an  extra  supply 
of  air  beyond  that  admitted  through  the  grate  ;  so  that  the  evaporative 
duty  obtained  in  the  trial  was  only  5\  lbs.  of  water  per  pound  of  fuel. 


Digitized  by  Google 


10  Civil  Engineering. 

The  results  of  the  trials  in  consumption  per  ton  per  mile  were  not 
always  thoroughly  reliable  as  a  means  of  comparison,  on  account  of  the 
great  fluctuation  in  the  weight  of  trains  down,  some  being  as  much  as 
700  or  800  tons  down  hill,  which  would  materially  affect  the  result ; 
the  fall  was  nearly  uniform  from  one  end  of  the  line  to  the  other, 
amounting  to  409  feet  in  24  miles,  or  an  average  gradient  of  1  in  309. 
The  coke  cost  12*.  Qd.  per  ton  and  the  coal  6«.  Sd.  per  ton  in  the  wagons 
upon  the  railway;  so  that  the  cost  of  fuel  when  coal  was  used  was  little 
more  than  half  of  that  with  coke,  as  the  consumption  was  about  the 
same  in  quantity  to  do  the  same  work. 

Mr.  R.  Laybourn  said  he  had  made  some  trials  of  burning  Welsh 
coal  in  locomotives  on  the  Monmouthshire  Railway,  about  eighteen 
months  ago,  with  coal  from  Nixon's  Deep  Duffryn  seam,  the  same 
seam  of  coal  as  the  Aberdare  Four  Feet  Vein,  but  found  the  bars  came 
down  in  the  way  described :  this  was  obviated  by  using  inferior  coke 
for  lighting  the  fire,  which  formed  a  portion  of  clinker  over  the  bars 
that  served  to  protect  them ;  by  this  means  he  succeeded  in  using  the 
coal.  He  had  made  a  series  of  experiments,  which  led  him  to  the  adop- 
tion of  a  considerable  proportion  of  coal  mixed  with  the  coke  for  the 
locomotives  on  the  Monmouthshire  Railways.  In  the  half  year  end- 
ing December,  1855,  and  previously,  coke  alone  had  been  used,  at  an 
average  rate  in  that  half  year  of  40  lbs.  per  mile  for  all  the  trains, 
passenger  and  goods,  costing  3*12(2.  per  mile  of  the  trains  for  fuel.  In 
the  following  half  year  to  June,  1856,  a  quantity  of  coal  was  mixed 
with  the  coke ;  and  in  the  next  half  year  to  December,  1856,  this  was 
increased  to  an  average  of  22*73  lbs.  of  coal  per  mile  and  17*85  lbs.  of 
coke,  making  a  total  consumption  of  40*50  lbs.  per  mile,  at  a  cost  of 
2*56rf.  per  mile  of  the  trains  for  fuel.  The  proportion  of  coal  was  then 
further  increased,  and  the  results  were : — 

In  the  half 

year  ending         Coal.  Coke.  Total  Consumption.    Cost  of  Fuel. 

June  1857,  39  26  lbs.        6*60  lbs.  44  85  lbs.  per  mile.       2  094.  per  mile. 

Dec.  1857,  39  71  5  20  44  91        M  213  " 

June  1858,  34  15  7-21  41-36        "  210 

He  had  not  tried  firebrick,  but  by  getting  up  the  fires  with  inferior 
coke  a  clinker  was  formed  over  the  grate,  which  was  found  to  answer 
the  purpose  of  protecting  the  bars. 

Mr.  Tomlinson  said  that  the  weights  given  in  the  tabular  statement 
of  experiments  were  those  of  the  trains  alone,  independent  of  the  en- 
gine and  tender,  which  would  add  about  45  tons,  the  engine  being 
about  29  tons  weight  and  the  tender  10  tons. 

Mr.  B.  Fothergill  had  been  engaged  recently  in  experiments  on 
this  subject,  and  he  agreed  entirely  with  tjte  statements  in  the  paper, 
as  to  the  efficiency  of  coal  for  locomotives  in  place  of  coke;  and  that 
the  quantity  of  coal  required  was  not  greater  to  do  the  same  work,  if 
suitable  provision  was  made  for  its  proper  combustion.  His  experiments 
had  been  made  with  the  partially  bituminous  coal  of  Lancashire  and 
Yorkshire ;  and  he  had  also  made  one  trial  with  the  Welsh  smokeless 
coal  in  a  locomotive  engine,  but  it  was  impracticable  to  complete  that 
trial  in  consequence  of  the  firebars  melting  down  upon  the  trip,  so  as 
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to  stop  the  engine  after  having  run  only  a  short  distance.  It  was  not 
from  defect  of  the  coal  that  this  stoppage  of  the  trial  took  place,  but 
entirely  from  the  melting  of  the  firebars ;  and  it  was  evident  that  with- 
out some  provision  for  protecting  the  bars  from  melting,  the  Welsh 
smokeless  coal  could  not  be  employed  in  locomotives.  In  two  trials  ho 
had  made,  the  cost  of  fuel  for  taking  the  same  train  over  the  same 
distance  of  96  miles  was  found  to  be  with  coke  at  11*.  6d.  per  ton,  22*. 
3<f.;  with  coal  at  5«.  3d.  per  ton,  9*.  5<i. ;  showing  a  saving  of  57  per 
cent,  in  the  cost  of  fuel  consumed  when  coal  was  used.  Locomotive  en- 
gines using  coal  might  always  be  made  to  burn  their  smoke  satisfactorily. 
A  point  of  great  importance  was  the  relative  durability  of  the  boiler 
tubes  and  firebox  with  coal  and  with  coke;  and  after  the  practicability  of 
using  coal  with  great  economy  in  cost  of  fuel  had  been  established,  this 
became  a  serious  question  in  deciding  whether  to  go  on  making  coal- 
burning  engines  instead  of  coke  engines.  It  had  been  feared  at  first 
that  there  would  be  a  loss  from  more  rapid  destruction  of  the  brass 
tubes  and  copper  firebox  with  coal  than  with  coke ;  and  he  had  been 
recently  engaged  in  an  investigation  of  the  subject  on  the  London  and 
South  Western  Railway,  where  coal-burning  engines  had  been  worked 
for  a  long  time,  for  the  purpose  of  ascertaining  the  real  lifetime  of  the 
tubes  under  the  two  circumstances.  The  result  was  found  to  be  that 
in  twenty-six  coke-burning  engines  the  average  duration  of  a  set  of 
brass  tubes  was  94,518  miles,  varying  from  65,000  to  127,000  miles, 
according  to  their  quality,  and  the  description  of  coke  used.  But  in 
several  engines  running  with  half  coal  and  half  coke,  the  tubes  had  run 
154,955  miles,  and  were  still  in  good  working  condition ;  and  in  one 
of  these  engines  the  tubes  after  137,676  miles  work  were  not  half 
worn  out, 'and  were  reduced  in  thickness  only  from  No.  13  to  No.  16 
wire  gauge,  or  from  '095  to  '065  inch.  From  the  results  of  this  inves- 
tigation he  was  satisfied  that  the  ordinary  wear  of  the  tubes  was  caused 
mainly  by  the  cutting  and  abrading  action  of  the  hard  particles  of  coke 
drawn  rapidly  through  the  tubes,  and  was  not  entirely  a  chemical  ac- 
.  tion  as  had  been  at  first  supposed ;  and  consequently  the  comparative 
softness  of  the  particles  of  coal  greatly  reduced  this  cause  of  wear. 
This  was  illustrated  by  the  wear  that  ordinarily  took  place  in  the  fire 
boxes  of  coke  engines,  in  which  the  roof  and  upper  portion  were  re- 
duced only  ^.j-inch  in  thickness,  whilst  under  the  firedoor  and  at  the 
lower  part  of  the  sides,  where  exposed  to  the  continued  wear  of  the  hard 
pieces  of  coke,  the  thickness  became  reduced  |-inch  in  the  same  time. 
He  was  satisfied  that  the  durability  both  of  tubes  and  fireboxes  would 
prove  much  greater  with  coal  alone ;  and  that  there  was  no  ground  to 
fear  more  chemical  action  from  sulphur  with  coal  than  with  coke. 

Mr.  Tomlinson  said  that  the  quantity  of  sulphur  in  the  Welsh 
steam  coal  was  very  small,  and  was  included  in  the  2*13  per  cent,  of 
nitrogen,  &c;  in  the  Four  Feet  Vein  the  proportion  of  sulphur  seldom 
exceeded  from  1  to  1 J  per  cent.,  and  was  never  more  than  2  per  cent. 

Mr.  W.  G.  Craio  said  he  was  satisfied  that  the  tubes  had  a  much 
greater  durability  with  coal  than  with  coke.  For  the  purpose  of  burn- 
ing coal  he  had  used  a  firegrate  constructed  with  each  alternate  bar 
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raised  one  inch  above  the  others,  making  a  kind  of  hollow  fire,  leaving 
spaces  for  air  to  enter  under  the  fuel ;  the  bars  were  not  found  so  lia- 
ble to  burn  in  that  arrangement  as  with  a  level  grate,  being  protected 
by  a  greater  supply  of  air  on  their  top  surface ;  a  set  of  bars  now  lasted 
several  weeks  with  coal,  instead  of  only  one  week  as  before  when  they 
were  all  level. 

Mr.  J.  Fenton  observed  that  the  low  evaporative  duty  obtained 
from  the  Newcastle  coal,  when  burnt  without  consuming  the  smoke, 
showed  the  great  importance  of  insuring  a  sufficient  supply  of  air  for 
bituminous  coal,  and  a  considerably  larger  quantity  than  was  required 
for  a  coke  fire. 

Mr.  W.  Smith  remarked  that  he  had  seen  a  construction  of  cast  iron 
channelled  firebars  by  Mr.  Gray,  in  an  application  of  which  every 
alternate  bar  was  raised  about  1 J  inches  above  the  rest :  sloping  notches 
or  channels  were  made  across  the  top  edges  of  the  bars,  to  afford  an 
increased  area  for  supply  of  air ;  several  sets  were  at  work  in  London, 
burning  coal,  and  they  appeared  to  answer  satisfactorily,  giving  an 
increased  supply  of  air;  and  lasting  longer  than  the  ordinary  bars  from 
the  greater  cooling  effect  of  the  air. 

Mr.  Tomlinson  said  he  had  tried  a  set  of  Mr.  Gray's  firebars  for  a 
stationary  engine  grate  under  a  large  Cornish  boiler,  but  had  not  found 
there  was  much  advantage  over  a  set  of  thin  cast  iron  bars  which  he 
had  tried  in  a  companion  boiler  of  the  same  description ;  the  latter 
bars  were  8J  inches  deep  by  f-inch  thick  at  top  and  £-inch  at  bottom, 
with  f-inch  spaces.  In  both  boilers  the  firedoors  were  perforated  in 
the  same  manner  as  the  locomotive  fircdoor,  and  provided  with  sliding 
shutters  to  close  the  air  holes ;  there  was  also  a  damper  below  the  fire 
to  shut  up  all  close  when  the  incline  was  not  being  worked.  He  thought 
that  in  practice  the  channels  across  the  bars  were  more  frequently 
filled  with  du9t  than  clear,  and  hence  the  absence  of  any  good  effect 
resulting  from  them.  The  bars  that  he  used  for  locomotives  were 
wrought  iron,  4J  inches  deep  by  J-inch  thick  at  top  and  1*8-inch  at 
bottom,  and  {-inch  spaces  when  new.  In  some  engines  the  same  set 
had  lasted  five  months  when  burning  about  45  lbs.  of  coal  per  mile  and 
running  about  500  miles  per  week :  their  average  duration  was  about 
three  months,  which  was  gradually  increasing. 

Mr.  R.  Latbourn  observed  that  an  important  consideration  in  the 
matter  was  the  great  variation  in  the  quality  of  coal  obtained  in  differ- 
ent districts,  so  that  a  special  plan  had  to  be  arranged  on  each  differ- 
ent railway  to  suit  the  coal  to  be  used  there.  He  had  made  a  trial  of 
a  plan  of  firegrate  by  Mr.  Jeffreys,  of  the  Shrewsbury  and  Hereford 
Railway,  in  which  the  bars  were  laid  flatways  on  the  side  instead  of 
the  edge,  with  air  spaces  between,  and  partly  overlapping  one  another, 
forming  a  gradually  sloping  surface  from  each  side  of  the  firebox  down 
towards  the  centre;  this  arrangement  proved  successful  in  admitting  a 
larger  supply  of  air,  and  he  found  it  effective  in  burning  the  bitumin- 
ous coal. 

Mr.  Maudslay  observed  that  this  was  similar  to  Mr.  Crampton's 
firegrate,  that  was  used  on  the  French  railways,  except  that  in  the 
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latter  the  bars  were  laid  transversely  instead  of  longitudinally  in  the 
firebox,  forming  a  surface  sloping  down  from  the  firedoor  towards  the 
tube  plate. 

Mr.  E.  A.  Cowper  observed  that  in  Mr.  Gray's  plan  of  firebars  that 
had  been  referred  to,  the  general  arrangement  he  believed  was  to  havo 
J-inch  bars  and  J-inch  air  spaces,  giving  50  per  cent,  area  of  opening 
in  plan  for  the  admission  of  air ;  but  the  effective  area  was  increased 
to  60  or  70  per  cent,  by  cutting  sloping  notches  in  the  top  edges  of 
the  bars,  so  that  portions  of  the  top  surface  of  the  bars  were  cut  away. 
He  did  not  know  what  were  the  results  of  their  working,  but  thought 
the  use  of  very  thin  bars  fully  answered  the  purpose  required  ;  he 
usually  employed  bars  only  J-inch  thick  at  top  and  J-inch  at  bottom, 
with  |-inch  spaces. 

Mr.  Tomlinson  said  that  a  set  of  Mr.  Gray's  firebars  had  been  tried 
for  some  time  in  the  "Iron  Duke"  locomotive  engine  on  tho  Great 
Western  Railway;  but  he  did  not  think  any  plan  of  stepped  grate  would 
be  suitable  for  burning  the  Welsh  coal,  for  he  found  that  if  any  one  of 
the  ordinary  bars  was  accidentally  left  standing  up  above  the  others, 
from  the  notch  in  the  firebar  frame  not  being  cleaned  out,  it  was  sure 
to  get  burnt  more  than  the  rest. 

Mr.  E.  A.  Cowper  had  heard  that  a  plan  had  recently  been  tried 
in  some  locomotives  on  the  Great  Western  Railway,  for  tipping  up  the 
entire  firegrate  upon  a  centre  bearing,  so  as  to  allow  of  laying  the  fresh 
fuel  on  the  bars,  and  then  covering  it  over  with  the  red  fire  when  the 
grate  was  tipped  back  again  sharply. 

Mr.  R.  Laybourn  believed  that  was  Mr.  Jeffreys'  plan,  and  was  in- 
tended as  a  mode  of  making  cast  iron  bars  suitable  for  locomotive  fire- 
grates ;  this  was  effected  by  never  disturbing  the  cast  iron  bars  on  their 
bed,  and  they  were  never  removed  until  worn  out ;  but  when  the  fire 
had  to  be  dropped  the  whole  frame  was  tipped  over  on  a  centre  bear- 
ing, allowing  the  fuel  to  drop  out.  This  plan  gave  great  economy  in 
the  cost  of  maintenance  of  firebars,  as  cast  iron  was  u9ed  instead  of 
wrought  iron  bars;  and  the  bars  were  preserved  from  injury  by  avoid- 
ing the  handling  of  them  whilst  hot,  which  was  liable  to  bend  or  break 
them. 

Mr.  J.  Fernie  said  an  arrangement  of  ridged  firebars  had  been 
tried  for  a  stationary  engine  boiler  at  Derby,  on  Mr.  Chanter's  plan, 
in  which  the  top  of  the  bars  was  ridged  or  serrated,  and  every  alter- 
nate bar  was  moved  longitudinally  about  1  or  1 J  inch  backwards  and 
forwards,  the  intermediate  bars  remaining  stationary;  tho  alternate 
bars  were  moved  by  a  transverse  shaft  provided  with  a  lever,  which 
was  moved  occasionally  by  the  stoker.  These  had  been  in  use  about 
two  years,  and  were  found  to  answer  the  purpose  satisfactorily ;  the 
ridges  on  the  bars  served  to  keep  the  fire  gently  stirred,  preventing 
clinkers  from  adhering  to  the  bars. 

Mr.  W.  G.  Craig  observed  that  for  burning  coal  it  was  requisite  to 
have  the  bars  rather  close  together  and  very  thin,  considerably  more 
go  than  with  coke;  and  the  object  he  had  in  view  in  using  a  grate  with 
the  alternate  bars  raised  above  the  others  was  to  admit  more  air  under 
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the  fuel,  making  a  kind  of  hollow  fire,  to  prevent  the  bars  from  burn- 
ing. The  firebars  he  used  were  J-inch  thick  at  top  and  J-inch  at  bot- 
tom, with  }  to  J-inch  air  spaces,  and  when  placed  alternately  raised, 
they  could  be  brought  still  closer. 

Mr.  J.  E.  Clift  inquired  whether  a  pan  of  water  had  been  tried 
under  the  firegrate,  to  prevent  the  bars  being  burnt;  that  plan  was 
frequently  used  in  stationary  engines  with  good  results,  and  by  this 
means  he  had  had  firebars  in  constant  use  for  two  years  with  intense 
coal  fires  under  gas  retorts,  without  the  bars  burning  away.  There 
was  constantly  a  supply  of  water  under  the  firegrate,  and  the  steam 
rising  from  it  served  to  keep  the  bars  continually  protected  and  cool. 

Mr.  Tomlinson  said  he  had  tried  a  jet  of  water  from  the  boiler  kept 
continually  running  under  the  firegrate  of  a  locomotive  during  the 
whole  trip,  but  it  did  not  serve  to  protect  the  bars  from  burning ;  he 
had  not  tried  a  pan  of  water,  but  with  the  jet  there  was  so  much  water 
constantly  supplied  as  to  keep  the  ashpan  full  of  steam,  and  he  thought 
the  effect  would  be  the  same  as  in  the  use  of  a  pan  of  water. 

Mr.  C.  W.  Siemens  observed  that  the  efficiency  of  the  water  below 
the  firegrate  would  depend  a  good  deal  upon  the  quantity  of  ashes 
falling  from  the  fire  ;  if  the  ashes  fell  easily  they  would  keep  up  a  sup- 
ply of  steam  from  the  ashpan  and  preserve  the  bars  from  injury ;  but 
if  much  clinker  were  formed  on  the  firegrate,  the  water  pan  would  not 
answer,  as  there  would  not  be  steam  enough  to  keep  the  bars  cool. 


On  a  New  System  of  Axle  Boxes,  not  requiring  Lubricating,  and 
without  Liability  to  Heating.*  By  Alphonse  de  Brussaut. 

The  author  first  recapitulated  the  liability  to  accident  arising  from 
inattention  to  the  constant  greasing  of  the  ordinary  axle  boxes  and 
journals  of  carriages  and  of  machinery,  the  inconvenience  of  accumu- 
lating dust  and  grit  on  the  bearings,  and  the  friction  and  wear  and  tear 
arising  from  these  causes.  He  then  reviewed  the  numerous  inventions 
and  attempts  to  remedy  these  evils,  showing  that  none  of  them  had 
hitherto  successfully  abolished  the  necessity  for  the  expensive  and  un- 
cleanly use  of  some  lubricating  matter.  lie  next  proceeded  to  describe 
the  system  which  he  had  introduced,  and  had  applied  somewhat  ex- 
tensively in  France  to  various  classes  of  machinery  in  which  the  use  of 
grease  had  hitherto  been  considered  indispensable.  The  new  apparatus 
was  described  to  consist  of  a  series  of  four,  six,  eight,  or  any  other 
convenient  number  of  cylindrical  rollers  of  the  length  of  the  journal, 
retained  at  certain  distances  apart  from  each  other,  yet  still  united  by 
elastic  bands  of  vulcanized  india  rubber.  These  rollers,  thus  united, 
and  placed  around  the  journal,  would  be  set  in  motion  by  the  pressure 
of  the  axle,  without  the  possibility  of  collision  with  or  friction  against 
each  other,  or  of  rubbing  upon  the  surface  of  the  journal  or  of  the 
bearing,  and  thus  avoiding  as  much  as  possible  any  friction  or  opposi- 
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tion  to  the  motion  of  the  journal.  The  action  of  rolling  being  thus 
substituted  for  sliding,  there  could  not  be  any  abrasion  of  the  sub- 
stances, and  lubricating  became  unnecessary.  The  machines  so  fitted 
were  stated  to  work  with  remarkable  ease  and  steadiness,  and  to  be  set 
in  motion  and  the  speed  to  be  kept  up  with  considerable  facility.  No 
inconvenience  had  been  experienced  from  the  fracture  of  the  clastic 
bands  and  shafts,  making  450  to  500  revolutions  per  minute,  working 
perfectly  well,  without  any  symptom  of  heating. 

The  reasons  for  this  action  were  stated  in  a  plain  and  comprehensive 
manner  by  showing  that  in  moving  a  body  of  an  octagonal  form  along 
a  plane  the  action  must  be  either  by  sliding  or  by  rolling ;  in  the  for- 
mer lubrication  was  necessary,  whereas  in  the  latter  the  presence  of 
any  lubricating  matter  would  be  prejudicial.  Extending  the  latter 
principle  to  the  cylindrical  form,  which  was  merely  a  body  having  an 
indefinite  number  of  sides,  it  was  evident  that  by  retaining  these  cy- 
linders apart  by  means  of  the  elastic  bands,  so  as  to  avoid  friction 
against  each  other  or  upon  the  journal  or  the  bearing  surface,  a  prac- 
tically perfect  rolling  motion  would  be  obtained,  and  it  was  contended 
that  by  M.  Brussaut's  system  the  two  material  results  of  rapid  rotation 
without  heating,  and  a  complete  suppression  of  the  use  of  grease  in  all 
journals  of  machinery  wore  arrived  at. 


CJieap  Hailway  Fare.* 

We  sec  by  the  time  tables  that  the  South  Western  Company  are 
carrying  passengers  in  covered  carriages  on  Sundays  to  Portsmouth 
and  back  for  4*.  each.  We  do  not  say  that  this  is  any  thing  extraordi- 
nary for  a  railway  company  in  these  days  to  do,  but  as  the  distance  to 
Portsmouth  is  94  J  miles,  a  passenger  is  thus  carried  189  miles  for  4*., 
or  just  about  \d.  per  mile,  which  surely  is  cheap  enough. 

It  is  difficult  to  run  a  train,  especially  a  long  one,  for  less  than  2s. 
per  mile,  including  every  expense  commercially  chargeable  against  it. 
It  would  therefore  require  200  passengers  at  Jt7.  per  mile  per  passen- 
ger to  be  in  a  train,  in  order  to  work  at  about  50  per  cent,  expense ; 
to  net  half  the  receipts  as  profits.  We  do  not  know  how  many  pas- 
sengers these  very  cheap  trains  (to  Portsmouth,  Salisbury,  &c.,)  ave- 
rage, but  we  dare  to  say  it  is  not  less  than  200.  It  is  work  almost  as 
cheap  as  carrying  coals  at  \d.  per  ton  per  mile.  If  no  more  passen- 
gers than  200  are  found  in  such  train,  it  is  in  point  of  fact  cheaper 
than  coals  at  \d.  a  ton  a  mile. 

Such  cheap  fares  arc  calculated  to  render  railway  traveling  popular, 
and  if  the  million  can  be  attracted  to  the  railway,  benefit  will  follow 
to  the  railway  companies  and  the  public,  for  nothing  is  more  healthy 
than  a  trip  every  now  and  then  in  the  country,  and  as  it  is  the  case, 
that  as  many  as  500  or  COO  persons  can  be  easily  conveyed  in  one  train, 
fares  of  only  \d.  per  mile  per  passenger  would  be  handsomely  remu- 
nerative obtained  from  a  train  filled  with  so  many  passengers. 

•  From  Uerapath's  Railway  Journal,  No.  M8. 
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List  op  Amruicax  Patents  which  iuubd  prom  April  19  to  Mat  10,  1859, 

Cl3iCLU8lVEf<)  WITH  EXEMPLIFICATIONS. 
APRIL  19. 

216.  Stum  Boiler  FcrtSAcrs;  Jonathan  Amory.  West  Roxbury,  Massachusetts. 

Claim— The  method  of  increasing  the  combustion  and  protecting  the  combustion  rarvea,  m  described. 

217.  Dnici  for  Converting  Alternate  Circula*  Motion  into  Direct  Cmcular  Motion;  Abraham  Bartholf, 

City  of  N«'vr  York. 

Claim — Th<*  dog.  spring,  and  lever,  combined  and  arranged  relatively  to  each  other  and  applied  to  the 
wheel,  or  it*  equivalent,  as  de*cribvd. 

213.  Burial  Ca^es;  A.  C.  Barstow,  Providence,  Rhode  Inland. 

Claim — Constructing  i  metallic  buhul  ca*e  with  the  ogee-shaped  end*,  whereby  great  reduction  in  weight 
ami  economy  in  the  manuf  tcture  is  sccur  d,  and  at  the  *am»  time  all  the  space  required  afforded.  Also,  form- 
ing the  metallic  cum.'  with  tho  overlapping  strengthening  rib*. 

21'J.  Furnace  for  II  rating  Tire;  M.  Battel.  Albany,  New  York. 

Claim — A  furnace.  combined  of  an  annular  body,  nr  •  *p  »ee.  central  tube,  with  rover  or  damper  therein, 
to  regulate  the  draft,  extension,  rod,  crane,  lop,  and  otherwise  constructed  as  described. 

iiju.  Anchor  Txippku;  T.  I..  Baylies,  Richmond,  Indiana. 

Claim— The  arrangement  and  combination  of  the  tripping  bnr.  shaft,  and  cams,  as  described. 

221.  Machine  for  Filing  Saws;  A.  M.  Beardnley,  Elkhart,  Indiana. 

CI  Aim— Int.  The  arrangement  of  the  swinging  frame  of  the  file  carriage  opon  the  adjusting  plate,  so  that 
it  can  be  turned  over  ami  supported  upou  the  l>ed-plate.  in  the  manner  de«ciiU>d.  2d.  The  iumng> ment  of 
the  check  pieces  ujsm  the  adjusting  plate,  between  the  anna  of  the  swinging  frume,  for  the  purpose  <>f  bracing 
the  latter  against  the  thrusts  of  the  file  carriage,  while  said  frame  is  freo  to  rise  and  fall.  3d,  The  arrange- 
liu-nt  of  the  gauging  screw  in  the  cros.*-pb<c«  of  the  swinging  frame,  by  which  the  U  eth  are  nh  d  to  a  uuifoiin 
depth,  without  interfering  With  the  rising  of  the  file  earring'',  to  conform  to  the  taper  of  the  file.  4th,  The 
arrangement  of  the  seats  at  each  end  of  tho  bed-plate,  whereby  the  Implement  may  be  supported  directly 
upon  the  clamp  of  the  saw. 

222.  Artificial  Less;  Douglas  Bly,  Rochester,  New  York. 

Claim— The  use  of  ait  elastic  strap  or  apparatus  from  the  shoulders,  or  upper  part  of  the  body,  when 
attach. il  to  the  artificial  leu  in  such  a  manner  that  Its  contractile  power  Is  exerted  in  connexion  with  the 
backward  motion  of  the  shoulders,  to  produce  th<'  forward  motion  of  the  foot. 

22o\  Washing  Machines;  Benjamin  Bradbury,  Ablngton,  Illinois. 

Claim  -The  arrangement  of  the  levers  and  pttnau  moving  the  dashers  over  the  concave  of  the  box. 
221.  Faucets:  C.  K.  Bradford,  Lynn,  Massachus  tts. 

Claim— The  faucet,  to  lie  ojK-rated  by  applying  pressure  directly  to  the  bead  of  the  case,  said  cane  ftsr  this 
purpose  being  provided  with  ait  outside  elastie  diaphragm  forming  the  head  then  to,  ami  combin.  d  with  a 
valve  rod.  arranged  in  relation  to  the  case  internally,  so  that  the  euds  of  said  rod  terminate  respectively  at, 
and  are  secured  to,  the  valve  and  diaphragm. 

22i.  Bedstead;  Win.  II.  Bramble,  Springfield.  Ohio. 

Claim—  1st,  The  combination  of  an  under  and  upper  section,  united  to  each  other  by  springs  and  links 
so  that  the  upper  twvtlon  may  have  a  fn-e,  vertical,  and  horiiontal  motion.  2.1,  In  combination  with  a  Uh\- 
stead  made  of  two  section*,  the  mnking  of  the  prwN  of  tb>-  upp  r  section  shorter  than  the  sopi>orts  of  the 
under  section,  so  that  s  lid  upper  a  ction,  when  placed  on  the  lower  one,  <-hall  be  entirely  clear  of  the  floor. 
'M.  The  combination  of  the  loose  slats,  springs, and  webbing,  when  said  webbing  runs  longitudinally  or  length- 
wise of  the  bedstead. 

226.  Coouxo  Range;  B.  Wells  Dunklee,  Boston,  Massachusetts. 

Claim— The  arrangement  of  the  two  induction  flues,  the  gauge  throats,  their  plate*  or  bars,  and  the  Anew 
around  and  U  tweeu  the  two  ovens,  a  single  damper,  and  its  openings,  being  placed  over  the  middle  flue,  and 
with  respect  to  the  two  flues. 

227.  Governor  for  Steam  Kxonvxs;  John  Bronghton,  City  of  New  York. 

Claim— Effecting  the  connexion  between  the  ball  arms  and  the  central  rod,  by  means  of  two  levers  and 
two  links,  applied  and  operating  as  sot  forth. 

228.  Lcuricator;  P.  0.  Brown,  Schenectady,  New  York. 

Claim— The  combination  of  the  reservoir,  provided  with  a  discharging  nperturc,  valve,  having  a  receiving 
aperture  in  it.  and  air  chamtier,  or  the  equivalents  thereof,  when  said  air  chamber  is  arranged  to  control  or 
assist  tho  discharge.  Likewise,  giving  to  tin-  valve  which  conveys  the  oil  from  the  reservoir  to  the  discharg- 
ing aperture  on  intermittent  revolving  motion,  in  one  ami  the  same  direction,  for  aud  by  the  action  of  tho 
handle,  in  either  direction  of  the  travel  of  the  latter,  or  in  reverse  directions  thereof. 
22i».  Lock  ;  George  Clay.  City  of  New  York. 

Claim— The  arrangement  of  the  f  Mowing  parts  for  united  operation  In  a  lock,  vlx :  right  and  left  donble- 
wallod  case,  sliding  right  aud  left  key-hole  guard  plates,  right  and  lell  forked  bars,  main  and  auxiliary  tum- 
blers, and  Wit. 

230.  Railroad  Car  Brake;  Wm.  E.  Cooper,  Dunkirk.  New  York. 

Claim— The  nrrang-m-nt  of  tho  bell  cord,  pulley*,  and  movable  pulley  block,  with  the  brake  cord,  con- 
nvlnl  and  op  rated  for  the  purpose  of  setting  all  of  the  brakes  in  the  entire  train,  simultaneously  aud  from 
any  point  within  the  train. 

231.  Journal  Boxes;  Rlcnza  Daniels,  Almena,  Michigan. 

Clalm-The  axle  furnished  with  a  screw-tapped  arm,  and  having  toothed  and  plain  sections  of  a  Journal 
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arranged  and  clumped  upon  it.  In  com  hi  nation  with  th*  Internally  toothed  Journal  box,  and  with  rod*,  toothed 
iinil  plain  sect  o:m  of  frictional  roller*,  arranged  nod  clamped  uu  them,  in  toe  manner  described. 
231  Harvesting  Macuinb;  George  Eeterly,  Whitewater,  Wisconsin. 

Claim — Int,  The  adjusting  of  the  rnke  by  m«ans  of  the  socket,  suspended  by  JoumnU  or  trunnion*,  and 
secured  in  the  desired  position  by  set-arrews  and  bum,  or  their  eqtiiv  dents,  in  c  >mM  nation  with  the  adjust- 
able platform,  whereby  the  rake  and  platform  may  tie  ailjusted  to  suit  the  hH^bt  th>'  grain  ia  being  cat.  2d, 
The  segment  plate  with  th<*  carved  flaoch,  for  tbe  purpose  of  carrying  the  rnke  Iswkwauls.  3d,  The  use  of 
the  pendant  rod  or  bmr  provided  with  the  rollers,  in  combination  with  the  flanch  I  do  not  claim  the  guard 
Anger— bnt  1  claim,  fourthly,  attaching'  the  guHnl  linear  to  the  bearing,  iu  the  manner  described,  whereby  It 
ruay  be  adjusted,  for  tbe  purpose  specified. 

Claim — A  portable  appanitn*,  designed  for  cutting  groove*  In  rock,  or  other  mlneml  substance*,  for  the 
purpose  of  quarrying  tbe  same  in  Mocks,  and  consisting  of  supports  which  are  fastened  to  the  rock  and  sua* 
taiu  ao  adjustable  b  d-platu  and  screw-shaft,  upon  which  hrd-plate  and  acrew-sh  ift  a  tool  stock  and  utmost- 
able  cutter  is  m.ide  to  traverse  between  two  previously  drilled  or  open  spaces  which  (una  the  extremities  of 
tbf  proposed  cut. 

234.  Watkr-coolzs  for  Steam  Bnoines;  Robert  0.  Enneon,  City  of  New  Tork. 

Claim — The  use  or  employment  of  a  decalorator,  such  as  Is  deacrtb  d,  or  its  equivalent,  when  the  aeries 
of  very  small  horizontal  tubes  are  so  arrnngd  in  respect  to  the  current  of  wat-r  oute  dn  of  tl»e  tube*,  that 
the  centre  of  each  tube,  in  on «  row,  shall  be  oppos'.te,  or  nearly  opposite,  to  the  centre  of  the  A|>are  between 
the  tubes  in  the  next  row,  in  combination  with  supporting  and  directing  tube  plates,  n*  descrit<cd.  Also,  tha 
use  or  employment  of  tubes,  arranged  in  rows,  in  combination  with  the  tube  plates  and  ahell  of  the  decalo- 
rator, when  sit  Htmng'd  that  the  current  of  cold  water  la  made  follow  across  the  tubes,  being  directed  by  the 
tube  piste*  from  aid  •  to  sid  •  or  from  top  to  bottom,  and  from  bottom  to  top  of  the  shell,  and  ar<>und  the  tubes, 
buing  msd  •  to  eocirele  them  by  its  current,  in  consequence  of  their  arrang-ment  of  rows,  and  at  the  same 
time,  progress  lengthwise  of  the  shell  and  tubes  in  a  direction  contrary  to  the  stream  of  fresh  water  inside  of 
the  tubes,  for  tbe  purposes  set  forth. 

235.  Fireman's  Ladder;  DanM  Fitxgerald,  City  of  New  York. 

Claim — 1st,  The  applying  the  tanks,  or  their  equivalent,  to  ladders,  with  or  without  water,  to  elevate  and 
hold  said  ladders,  as  described.  3d,  Conveying  the  water  lit  rough  a  long  distance  by  an  elongated  pipe,  or  ita 
equivalent,  connected  witli  the  apparatus.  3d,  Managing  the  curved  or  jointed  pipes,  by  memis  of  the  lover, 
in  the  manner  d*-scribed. 

236.  Moulds  fox  Steel  Castiso*;  Perry  0.  Gardiner,  City  of  New  York. 

Claim — lot,  The  constructing  the  mould  w  th  a  cup  or  reservoir  for  holding  nil  the  melted  metal  for  oast- 
ing.  cl wed  and  opened  at  tlte  entrance  of  the  xprue  by  the  movable  plug  or  atopper.  2d,  The  epherioal  hol- 
low chauiber,and  air  e*ca|te  (manage,  and  self-acting  plug,  to  permit  the  m rifled  air  to  pass  from  the  mould, 
and  to  escape,  and  to  shut  off  the  external  i  r  from  the  mould.  3d,  Tbe  combination  and  arrangement  of  tha 
two  cup*,  the  apru  the  figure,  the  tool  or  casting,  and  air-vi'nt*  or  passage*,  so  as  to  form  a  bent  tube  by 
wh'ch  the  casting  is  filled  from  the  bottom,  and  the  external  air  excluded.  4th,  The  use  of  tbe  moulds  in  a 
state  of  intense  heat,  never  l*s*  thtn  S0u°  Fahrenheit,  and  generally  at  a  much  higher  temperature,  f«  r  the 
purpose  of  produc'nic.  as  nearly  as  practicable,  a  vacuum  within  the  mould — but  I  do  not  claim  tbe  mere  heat- 
ing or  wanning  of  the  mould*'  to  produce  a  smooth  casting,  that  having  been  a  common  practice  heretotore. 

237.  Machine  for  Shooming  Soues  or  Boots  and  8hoes;  Othniel  Oilmore,  Baynham,  Massachusetts. 
Claim— The  improved  manufacture  of  a  sol~-*moothing  or  reducing  wheel,  made  with  the  Couvex  grind- 
ing annulus,  concentric  heel  recess,  and  acute  angled  edges. 

238.  Oven  for  Coolino  Castings;  P.  P.  Oelsse.  Wellsville,  Ohio. 

Claim — The  pipe,  connecting  the  eye*  or  hub*  of  the  wheels  with  flue*  and  plate,  for  causing  the  current 
of  air  to  pas*  through  the  eyes  only  of  the  bubs  in  cooling,  in  combination  with  heating  oven  and  pits,  ope- 
rating aa  described. 

239.  Mode  of  Attaching  Caster*  to  Trunks;  Isaac  H.  Glfftng,  City  of  New  Tork. 
Claim— The  method  described  of  constructing  and  attaching  caster*  to  trunks. 

240.  Yoke-rixo  Attachment  FOR  the  Pole  of  Ox-carts;  J  am  os  C.  Gilbert,  Leeds  Junction,  Maine. 
Claim— The  arrangement  of  the  backing  bearer  and  engaging  notch  of  the  spring-slider,  with  respect  to, 

and  to  operate  with,  the  dm  A  h<»»k.  , 

241.  Attaching  Corps  to  Window  Sash  ;  Porter  A.  Gladwin,  Bristol,  Massachusetts. 

Claim— Tlte  employment  of  the  slotted  tension  spring  or  plate,  in  combination  with  the  cord  and  pnlh  y, 
in  the  manner  d  -scribed. 

242.  Windlasses;  Wm.  P.  Goolman,  Dublin,  Indiana. 

Claim  1st,  In  combination  with  a  winding  drum  or  capstan  of  any  suitable  form,  the  application  of  a 

reel  operated  by  th  -  traction  of  th-  enteritis  cable,  to  take  up  the  slack  from  the  said  drum  or  capstan,  'id, 
Jn  combination  with  the  said  reel  and  enjwtan,  the  adjuHithte  idle  pnlhy,  operating  to  maintain  the  ueedful 
traction  of  the  cable  agaiust  the  reel,  or  vary  it  as  may  be  found  needful. 

243.  P*inti*g  Presses  ;  George  P.  Gordon,  City  of  New  York. 

Claim  l*t,  The  combination  of  one  or  more  set*  of  revolving  grippe rs  with  the  finger  stop*,  or  their 

equivalents,  for  the  purpose  of  piling  the  sheets  of  |>aper  In  an  oven  and  regular  heap  or  pile.  2d,  Tbe  com- 
bination of  a  vibrating  fted-b>mrd  with  th"  rotating  or  revolving  platen,  for  the  pun***  of  feeding  the  sheet  i 
of  paper  regularly  with  precision  at  each  rotation  of  the  platan.  3d,  The  combination  of  a  rotating  recipro- 
cating bed  with  a  revolving  plnten. 

241.  Bench  Pn>E-eTor*;;  Jackson  Oorham.  Bairdstown,  Georgia. 

Cntim  Constructing  the  plane-stock  of  a  central  wood-n  portfon  e«cnred  between  m>»t*l  aide-plate*  pro- 

vided  with  fiaoche*,  the  part,  a',  being  permanently  secured  between  the  plates,  and  the  part,  a,  rendered  ad- 
justable between  said  plates  by  set-screws. 
2-45.  Cotton  Gin*;  Edward  Gottheil,  Galveston,  Texas. 

Claim— 1st,  The  method  of  feeding  the  cotton  boll*  to  the  rollers,  by  mean*  of  a  blast  issuing  from  a 
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•lotted  or  perforated  tub*.  2d,  The  arrangement  of  the  two  cylindrical  brushes.  In  combination  with  the 
roller*,  when  the  former  are  so  constructed  that  a  blast  from  an  independent  source  may  be  forced  through 
•Iota  or  perforations  in  their  peripheries,  ad,  The  romli,  in  combination  with  the  blast  pii*\  for  gathering  the 
lint  off  the  upper  brudi  roller  and  discharging  it  into  Its  receptacle,  iu  the  manner  set  forth. 

246.  Surveyors'  Chair;  Josiah  M.  Grumman,  Brooklyn,  New  York. 

Claim— 1st.  The  method  of  making  civil  engineer*'  and  surveyors'  chains  of  a  peculiar  form  of  link,  aa 
described.  2d.  The  arrangement  of  spring-balance  And  level  in  the  same  tube  or  covering,  with  the  arrant;- 
nenU  lor  adjusting.  8d,  The  method  of  allowing  for  the  variation  of  the  temperature  by  a  scale  of  variation 
on  the  chain  with  the  adjusting  slide  and  clamp,  ao  that  the  chain  may  be  virtually  •hortened  or  lengthened 
to  meet  the  temperature.  4th,  The  u*c  of  the  spring  catcl.,  by  means  of  whicb  the  balance  and  level  is  de- 
tached from  the  end  link  and  attached  to  any  other  hnk  in  the  chain  at  the  pleasure  of  the  operator.  6th, 
The  method  of  attaching  the  thermometer  to  the  « ml  bar  of  the  chain. 
347.  Bfstlu  ;  Iaaac  W.  Hakes,  Jr.,  and  A.  II.  Hake*.  Norwich,  Connecticut. 

Claim— A  "  bustle,"  provided  with  front  holding-straps  and  upring.  when  otherwiae  constructed. 
218.  Coouxo  ard  Peedi50  Material  to  Mills;  B.  Q.  Harrington  and  U  B.  Bnrria,  Missouri  City,  MI«aouri. 

Claim— 1st,  Tlie  spiral  chambers,  for  the  purpose  of  creating  currents  of  air  for  keeping  the  stottcs  cool. 
2d,  The  combination  of  the  spiral  buckets  with  the  spiral  chambers,  when  both  are  arranged  iu  the  manner 
•et  forth. 

249.  Chaim  for  Railroad*  ;  Alex.  L.  ITolley,  City  of  New  York. 

Claim— The  combination  of  the  splice  and  the  bracket  (the  said  splice  and  bracket  being  cither  the  same 
piece  or  scjsirato  piece*),  with  the  loot  of  the  rail  acting  as  a  tension  piece,  or  with  a  separate  tension  piece, 
tn  the  manner  ■  !  scribed. 

250.  Variable  Ctrr-orr  Gear  roe  Steam  Esoires;  Alex.  L.  Holley,  City  of  New  York. 

I  disclaim  the  method  descrflicd  of  moving  th«  supplementary  valve,  the  same  bring  in  use.  I  disclaim 
the  use  of  a  supplementary  stum  pi*ton  as  tin'  sole  mover  of  a  valve. 

Claim — Such  a  combination  of  the  motion  of  an  eccentric,  or  its  equivalent,  with  the  motion  of  a  steam 
pkton  for  moving  a  valve,  aa  will  effect  a  variable  cut-off  of  the  induction  steam,  without  interfering  with  a 
free  exhaust,  substantially  in  the  manner  described. 

241.  Variable  Cvt-off  Gear  for  Steam  Kxoines;  Bennet  Ilotcbkisa,  New  Haven,  Connecticut. 

Claim — The  combination  of  the  sliding  bar  with  the  sliding  collar,  when  constructed,  arranged,  and  made 
to  control  the  time  of  the  cut-off  by  the  o|n>ration  of  the  governor  or  regulator  only. 
262.  Coax  Suellerj;  Wm.  II.  Hovey,  Springfield,  Massachusetts. 

Claim — The  arrangement  and  combination  of  the  endless  elevator,  the  spout,  the  spring  presser,  and  the 
shelling  cylinder.  Also,  the  arrangement  and  combination  of  the  grated  trough  with  the  elevator  ami  the. 
mechanism  for  removing  the  kernels  from  the  cobs,  and  separating  Isitb  kernels  and  cob*,  such  mechanism 
consisting  mainly  of  the  presser,  the  shelling  cylinder,  and  the  grid  or  l>ar.  Also,  the  combination  and  ar- 
raignment or  the  guide  hopper  or  receiver  with  the  shelling  mechanism,  the  grated  trough,  and  the  elevator, 
iu  the  manner  •)*<cifled. 

253.  Corx  Shellers;  James  J.  Johnston.  Alleghany,  Pennsylvania. 

Claim — The  combination  and  arrangement  of  the  discs  or  shelling  wheels  with  the  guard,  guide,  and 
spring  or  press-plate,  constructed  in  the  manner  specified. 

254.  CoaatXRV  Stchf  Extractor  a.vd  Press;  George  Kenny.  Milford,  New  Hampshire. 

Claim— 1st,  The  combination  of  the  main  frame,  anchor  frame,  canting  frame,  with  the  shaft  and  the 
devices  for  working  It.  2d,  The  main  frame  and  windlass  .levioe,  in  combination  with  the  removable  pressiug 
frame  and  box,  as  set  forth. 

266.  AfpaRatcs  for  Drtixo  Shox-feoj  ard  Gratr;  Samuel  Kimball  and  Wm.  Sawyer,  Box  ford,  Mass. 

Claim— The  arrangement  of  the  steam  pipe*  with  the  main  cylinder,  covered  with  wire  ganse  or  perfo- 
rated sheet  metal,  in  whatever  manner  the  steam  may  b  •  introduced  into  said  pipes,  in  combination  with  the 
Boats,  constructed  and  operating  iu  the  manner  set  forth.  Also,  the  arrangement  of  the  steam  pipes  with 
the  main  cylinder,  covered  with  wire  ganse  or  perforated  sheet  metal,  without  the  floats,  constructed  and 
operating  in  the  manner  set  forth. 

256.  Pvmfs;  A.  C  Laning,  Wilkes barre,  Pennsylvania. 

Claim— The  stationary  pipe  or  tube,  valve  chamber,  and  reciprocating  cylinder,  combined  and  arranged 
as  set  forth.  » 

267.  Bricr  Machire*;  David  Locke,  Lexington,  Missouri. 

Claim— The  elevated  layer  of  tempered  clay,  arranged  in  connexion  with  the  traveling  plates  or  cutters 
and  pressure  plates,  to  operate  as  act  forth. 

268.  Shixolr  Machire;  H.  II.  Low,  Galena,  Illinois. 

Claim— Operating  the  vertically  reciprocating  and  balance  frame  from  the  saw  or  power  shaft,  through 
the  medium  of  the  pulleys  and  gearing,  arranged  with  the  slide  bar,  arm,  and  the  springs  and  spring  stop,  aa 
•et  forth. 

269.  Cob  axr  Oral*  Mill;  John  R.  Marston,  City  of  New  York. 

Claim — The  set  bolt  with  its  nut,  or  its  equivalent,  the  slot  In  the  shell  of  the  cob-cutter,  and  the  collar 
on  the  shaft,  for  the  more  practicable  and  reliable  mode  of  retaining  the  cutters  of  the  cob  mill  in  their  pro- 

260.  Xoo-BEATRR  :  James  7  Monroe,  Fltchburgh,  Massachusetts,  and  E.  P.  Monroe,  City  of  New  York,  As- 
signor* to  R.  P.  Monroe,  aforesaid. 

Claim — The  two  Is  aters,  constructed  of  wires  and  arranged  in  the  adjustable  frame,  in  wh  a  manner 
that  the  same,  by  means  of  pinions,  and  by  the  bevel  wheel,  receive  a  rapid  rotary  motion  In  opposite  direc- 
tions. 

281.  Irox  Carriage  Wheel;  John  D.  Murphy,  Baltimore,  Maryland. 

Claim— A  combined  wrought  and  cast  iron  wheel,  when  the  several  parts  composing  said  wheel  are  con- 
structed in  the  form,  and  arranged  and  combined  in  the  order,  as  described.  Also,  having  the  entire  rim  of 
the  tread  of  the  wheel  open  at  one  place,  as  shown  at  d",  until  after  the  hub  is  cast,  lu  combination  with  the 
mod*  of  Inserting  and  fastening  the  spokes  in  the  rim  or  tread  of  the  wheel. 
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262.  8katw;  Isaac  W.  and  Frederick  M.  Norcrosa,  Lowell,  Massachusetts. 

Claim— An  Improved  nuale  of  arranging  and  applying  tin-  spring,  rach  being  a  continuation  nf  the  run- 
ner, and  to  extend  lat .-rally  and  longitudinally  with  refcreuce  to,  aud  to  be  fastened  at,  the.  tuo  and  heel  of  the 
foot-stand,  an  specified. 

2*3.  Applying  Klsctbicttt  IN  Dkital  Operation;  ffm.  0.  Oliver,  Buffalo,  New  York. 

Claim— The  em  ploy  mo  nt  in  producing  local  anesthesia  In  d.  ntal  nitrations,  of  an  apparatus.  In  which 
only  non-metallic  conductors  are  brought  into  contact  with  the  parU  be.ng  operated  upou,  aa  Mst  forth. 

264.  Railroad  Car  Cocpunos;  Ocorge  W.  Parahall,  Middl.  flld,  Xcw  York. 

Claim— The  construction  and  combination  of  the  head-piece,  tongue,  wheel,  and  pin,  arranged  and  ope- 
rating aa  described. 

266.  Snow  Ploughs  pom  Railroads  ;  Willard  Rhonda,  Baltimore,  Maryland. 

Claim— The  projecting  flanch,  iu  combination  with  the  vertical  aim*,  In  the  conat ruction  of  the  railroad 
track  clearer*. 

266.  Sash  Cord  Fastener;  Joseph  R.  Payaon,  Covington,  Kentucky. 

Claim— The  cylindrical  ring,  in  combination  with  the  opening,  neck,  and  eye,  aa  described. 

267.  Wriohino  Scales;  Samuel  Pierce,  Cambridgeport,  Massachusetts. 

CI  dm— The  combination  and  arrangement  of  the  two  poise  alidea  and  the  fulcrum  block,  in  the  manner 
Specified. 

Flcid  Measurer;  James  L.  Perry,  Mansfield,  and  Melzer  Burt,  Norton,  Mnaaachnaetta. 

Claim— Tlie  fluid  meaaurer.  constructed  substantially  in  manner,  ami  to  operate  with  n-spect  to  a  barrel 
or  reservoir,  aa  tq>ecifled — that  la  to  say,  a«  made  of  a  cloae  vessel,  induction  and  eduction  faucet*,  aial  a  tell- 
tale valve  and  valve  opening*,  or  equivalent,  the  valve  serving  to  indicate  when  the  caae  may  be  full  of  liquid, 
the  Induction  faucet  allowing  the  llowage  and  interruption  thereof  of  liquid  into  the  caae,  and  the  eduction 
faucets  determining  the  amount  of  fiowagc  out  of  the  ciiae. 

280.  Mills  por  Grjndixo,  Crushing,  4c;  Philander  IVrry,  Troy,  New  York. 

Claim— The  sp  -cifl.<d  arrangement  for  effecting  tba  combination,  iu  one  machine,  of  the  grinding  mill, 
cob-crusher,  corn  sbeller,  aud  straw  cutter. 

270.  Machines  por  Maunq  Drain  Pipbs;  Bradford  8.  Pierce,  New  Bedford,  and  Mason  K.  Pierce,  Mansfield, 

Maasachuaetta. 

Claim— The  arrangement  of  the  mixing  apparatus,  pr  ising  and  core-relieving  device*  above  the  plat- 
form for  conveying  th«  moulds,  in  the,  manner  specified.  Also,  th*  arrangement  of  the  rorc-eocket  upon  the 
revolving  diak  to  receive  the  core  and  the  mould,  with  a  provision  for  discharging  the  core  through  the  plat- 

271.  Journal  Boxes;  Wm.  8.  Pratt,  Brooklyn,  New  York. 

Claim — The  rollers,  d  d,  placed  between  the  rollers,  c  c,  in  the  position  and  for  the  purposes  spedfled. 

272.  Car  Couplings  ;  II.  PurUer,  Jesse  Uarlan,  and  K.  C.  Cluek,  Cincinnati,  Ohio. 

Claim— The  employment  of  the  tripping-pin,  in  combination  with  the  latch-lever,  arranged  and  operat- 
ing as  described. 

273.  Hydrants;  Washburn  Race  and  8.  R.  C.  Mathews,  Seneca  Falls,  New  York. 

Claim — The  combination  and  arrangement  of  the  parts,  consisting  of  the  cap,  having  within  its  socket 
the  spring,  or  its  equivalent,  stem  attachment,  interior  tube. conical  valve,  and  closed  seat,  whereby  the  valve 
Is  kept  in  place  by  the  force  of  the  spring,  aud  o]wratod  free  from  the  external  pressure  of  the  water. 

274.  Harvesting  Macuimes;  Samuel  Kay  and  Moses  IL  Shatters,  Alliance,  Ohio. 

Claim— 1st,  Attaching  the  finger  bar  to  the  macbinea  by  means  of  the  plate,  one  end  of  which  is  pivoted 
to  the  machine,  and  the  other  •■ml  connoted  with  the  finger  bur  by  joints,  the  above  parts  being  in  connexion 
with  a  jointed  connecting  rod  to  admit  of  the  folding  and  turning  of  the  finger  bar.  2d,  Placing  the  driver's 
seat  on  the  springs  fitted  in  the  hollow  standards. 

275.  FotDt!io  Seat  ;  T.  Reeve  and  M.  B.  Swezey,  Brooklyn,  New  York. 

Claim— The  seat,  R.  attached  to  the  end  piece  of  the  pew  or  settee  by  the  pin  of  the  bar,  and  the  slot  In 
the  end  piece,  and  provided  with  the  hinged  back  and  snpjiort,  arranged  as  set  forth. 

279.  Machines  por  Tempering  and  Moulding  Plastic  Materials  ;  Silas  C.  Salisbury,  City  of  New  York. 

Claim— The  employment  of  a  series  of  two  or  more  cylinders  and  the  intervening  guard  blocks,  in  com- 
bination with  a  cylinder  of  larger  diameter  provided  with  flancbes  on  its  ends,  so  that  the  periphery  of  the 
larger  cylinder,  with  ita  fiancbea,  and  the  opposing  surf  tees  of  the  a  riea  «d"  cylinders  and  guard  blocks,  shall 
constitute  the  walla  or  a  channel  in  which  the  plastic  materi  d,  on  its  iiaaaage  to  the  die  or  mould,  is  worked, 
tempered,  and  pressed,  as  set  forth.  Also,  giving  to  the  surface  of  the  cylinder  a  greater  velocity  than  the 
snrfoce  of  the  large  cylinder,  for  the  purposes  a  >t  forth.  Alw  forcing  the  plastic  mat*  rial  into  the  die,  be- 
tween the  cutting  edgra.  by  the  pressure  of  a  coat  or  layer  of  plastic  material,  formed  on  and  adhering  to  the 
periphery  of  the  large  cylinder. 

277.  Revolving  Fire  Arms;  Jacob  Rnpertus,  Philadelphia,  Pennsylvania. 

Claim— 1st,  The  safety  tube,  constructed  aa  specified.  2d.  Producing  the  necessary  movements  of  the 
•afety  tube,  by  means  of  a  forked  or  toothed  lever,  spring,  or  ita  equivalent,  and  a  tooth  on  the  tumbler,  the 
whole  being  applied  and  operating  as  described. 

[A  magazine  Is  provided  for  percussion  enpa  or  pellets  within  the  hammer  of  a  fire  arm.  A  feeding  slide 
Is  applied  to  the  hammer  and  its  contained  magazine,  which  is  0|>erated  aa  the  hammer  falls,  causing  a  cap  or 
pellet  to  be  delivered  from  the  magaxine  in  front  of  the  face  of  the  hammer,  and  so  interposed  between  the 
hammer  and  nipple  as  to  be  exploded  by  being  drivon  by  the  hammer  in  contact  with  the  nipple  or  surface 
surrounding  the  vent.  There  is  also  a  mode  of  applying  and  o|«rating  a  piston  to  push  forward  the  caps  re- 
maining in  the  magazine  after  every  delivery  made  by  the  fading  slide,  whereby  the  inventor  is  enabled  to 
obtain  the  greatest  lmgth  of  magazine  that  the  size  of  the  hammer  admits  of.  Half  of  this  patent  has  been 
assigned  to  John  Krider  and  J.  T.  Siner.J 

278.  Attacstno  tor  Rails  op  Carriage  Seat*;  Cornell ns  8cofleld,  Trumbull,  Connecticut 

Claim — The  arrangement  of  the  arms,  a,  the  ends  of  which  form  half  round  recesses,  in  combination 
with  the  arms,  c,  and  thumb-screw,  for  the  purpose  of  supporting  the  rail  and  securing  tho  same  to  the  seat, 
in  the  manner  set  forth. 
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279.  Stra*  Vaitrs;  C.  A.  SchnltR,  City  of  New  York. 

Claim— The  comblD*-<l  arrangement  of  the  spiral  springs  and  their  I  adoring  columns  with  the  pUt<>,  as 

described. 

280.  Excavating  Machines;  Charles  Fchott  nod  Janr-s  C.  Baldwin,  Nashville,  Tennessee. 

Claim — The  combination  and  arrangement  of  lever  with  It*  connexion  with  bucket,  for  loading  and  un- 
loading, in  tin*  manner  set  forth. 

281.  Tea  and Coffee  Pot;  J.  W.  Sener,  Fred»rlcksborgh,  Virginia. 

Claim— The  safety  apparatus,  consisting  in  the  combination  of  the  tube,  and  the  cap,  and  valve,  con- 
structed as  specified. 

2S&  Stoves;  S.  B.  8exton.  Baltimore,  Maryland. 

Claim— The  covered  fuel  cylinder.  In  combination  with  the  chambers,  flues,  and  dampers,  together  with 
the  rear  casing,  constituting  a  cold  air  chamber,  the  arrangement  being  as  set  forth. 

283.  Treatment  op  India  Rubber  ;  Alexander  Shannon,  City  of  New  York. 

Claim— The  method  of  treating  caoutchouc  so  as  to  combine  therewith  cork,  or  Us  equivalent,  substan- 
tially as  set  forth. 

284.  Instrument  roR  Ascertaining  the  Direction  op  Sounds  in  a  Foo,  4c;  BenJ.  R.  Smith,  Philadelphia,  Pa. 

Claim — A  reflector  made  of  suitable  material  and  of  such  a  form  or  shape  that  It  will  collect  all  the  rays 
or  wart*  of  sound  entering  it  to  a  f  *-us,  when  poinU-d  towards  the  direction  from  whence  sound  comes,  for 
the  purpose  of  ascertaining  the  direction  of  the  source  of  such  sound,  and  conversely  of  throwing  off  from 
the  reflector,  in  parallel  lines,  if  need  Ins.  the  sound  of  a  bell  or  whistle,  which  may  be  placed  at  the  focus  of 
the  said  r.  flector,  substantially  as  d  scribed. 

286.  Coal  Oh.  Retorts;  Wm  Smith,  Pittsburgh,  Pennsylvania. 

Claim — The  making  of  the  nutating  arms  hollow,  and  to  communicate  with  the  hollow  shaft,  for  the 
purpose  <  r  cooling  them  by  means  of  the  current  of  uir  or  water  passing  through  the  said  elmtt,  substantially 
as  set  forth. 

280.  Stoves;  Wm.  H.  Smith,  Newport,  Rhode  Island. 

Claim — The  arrangement  of  the  partitions,  F  r*,  in  combination  with  the  partitions,  R,  and  the  openings, 
for  the  jmrpoae  of  forcing  the  hot  air  to  circulate  around  and  in  front  of  the  ash-box,  as  specified. 

287.  Stop-cocrs;  Brutus  Stebbins,  Chicopee,  Massachusetts. 

Claim — The  arrangement  and  combination  of  the  collar,  flexible  washer,  metallic  washer,  as  described. 
Also,  tbo  chambered  nut  or  valve  having  apertures,  as  set  forth. 

288.  Brare-beam  fox  Railroad  Cars;  Nathan  P.  Stephens,  Keene,  New  Hampshire. 

Claim— 1st,  Suspending  the  broke-heads  to  tlte  ends  of  the  transverse  broke-bar  by  the  journals  and 
boxes.  2d,  Forming  cogs  or  protuberances  on  th  •  peripheries  of  the  J  >urn:d  sleuves,  and  interposing  strips 
of  rubber,  between  tbem  and  the  end*  of  th<«  grooves  in  tli  >  journal  box  cap,  in  which  the  said  cogs  or  pro- 
tuberances move,  for  causing  a  greater  pressure  to  be  extended  on  the  lower  than  on  the  upper  portion*  of 
the  shoes,  as  described. 

289.  Kxcavatino  Machines;  George  D.  Stillson,  Rochester,  New  York. 

Claim— In  combination  with  an  endless  belt  of  digging  h«ea,  a  presfwr-wbeel,  that  acts  independenUy  of 
the  weight  of  the  machine,  for  driving  them  into  the  grouud,  as  described. 

290.  Governors  por  Sooar  Mills;  Robert  Stott,  llatou  Rougf,  Louisiana. 

Claim— In  combination,  the  cap*,  the  bolts,  the  plates,  when  actuated  on  by  the  employment  of  a  weight, 
or  its  equivalent,  through  su  eccentric  movement,  when  arranged  as  set  forth. 

291.  Wrench;  George  C.  Taft,  Worcester,  New  York. 

Clsim— The  rosette  with  a  female  screw,  in  combination  with  the  stationary  screw,  traversing  male  screw, 
and  sliding  jaw,  with  It*  female  screw,  as  set  forth. 

292.  Apparatus  for  Deep  Sri  Souxdmo  and  Method  of  Oosvetiko  and  Patino-oct  Lire  for  other  riRrosxg ; 

Wm.  P.  Trowbridge,  Washington  City,  D.  C. 

Claim — The  mode  of  conveying  and  extending  a  line  acmes  or  through  a  given  space,  by  means  of  a 
weight  or  projectile,  the  line  being  compactly  coiled  within  a  tube  or  case,  whirh  is  attached  to  the  weight  or 
projectile,  and  moves  along  with  it,  and  is  discharged  from  the  case  or  holder  us  the  weight  or  projectile  ad- 
vaucea,  while  one  end  of  the  line  is  retained  at  the  starting  point,  as  de*cril*d.  I  do  not  limit  my  claim  to 
the  particulir  manner  of  coiling  the  line  described,  or  to  auy  one  mode  of  giving  motion  to  the  same,  wluch 
may  be  the  force  of  gravity,  the  propelling  power  of  a  rocket  or  cannon,  or  other  motive  power. 

293.  Washing  Machine;  Michael  Van  Dcbogert,  Btnghampton,  New  York. . 

Claim — 1st,  Subjecting  the  articles  to  be  wash' d  to  the  combined  action  of  the  fluted  or  roughened  sur- 
faces of  the  tub?  and  cylinder,  the  two  suffices  moving,  in  i«art,  in  opjKJsite, ami  in  part,  in  the  same  direction 
with  each  vibration  of  the  cylinder.  2d,  The  arrangement  of  the  mean*  for  gearing  ami  ungearing  the  wheels, 
as  recited,  whereby  I  am  enabled  to  give  vibrating  mutton  to  both  of  the  rubbing  surfaces,  as  described. 

294.  Railroad  Car  Brarer;  A.  P.  Tutton,  Reading,  Pennsylvania, 

Claim— Connecting  the  two  shoes  between  the  wlteels  at  each  side  of  the  truck,  by  means  of  racks  and  a 
pinion,  whereby  the  shoes,  when  brought  in  contact  with  the  treads  of  th"  win  via,  are  made  by  th-*  action  of 
the  wlu-el*  to  move  simultaneously  in  opposite  directions,  and  bind  or  wedge  between  thorn  the  wheels  to  stop 
the  same,  as  described. 

295.  Gratm  for  Furnaces;  Richard  Van  Velthoveo,  Philadelphia,  Peimsy lrania. 

Claim — The  frames  with  the  bars  forming  the  hing  d  rear  of  a  fhrnice  jrrote,  in  combination  with  the- 
rHeiwing  and  retaining  cam,  operated  by  the  rod  and  the  bracket,  with  its  projecting  chain,  arranged  as  set 
forth. 

296.  Harvesters;  Jacob  V.  A.  Wemplo,  Chicago,  Illinois. 

Claim — The  guard  rod  to  separate  the  falling  grain  fiom  that  which  lies  on  the  platform,  which  the  rack 
ta  passim;  down,  and  lay  hold  thereof,  and  also  to  prevent  the  grain  from  fulling  on  the  rake,  anangt*!  sub- 
stantially in  the  manner  described. 
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297.  JUn.Ro* »  Ch aim;  J.  W.  Wetuiore,  Erie,  Pennsylvania. 

Claim— Notching  the  caps  of  the  aiUacent  ends  of  n  or  T  rails  h  at  f.  and  the  adaptation  of  a  chair  to  sur- 
roand  the  end*  or  joint  within  the  shouldersor  the  notcl.cn,  the  chair  forming  the  hearlm  • 
and  ita  leaves  being  bent  under  the  base  of  the  rail,  ami  rating  on  the  tie,  a*  set  forth. 

298.  Machixb  fob  Oombixo  Fibrous  Materials;  Cullen  Whipple,  Providence, : 

Claim— l«t.  Arranging  Ihe  series  or  gill  combs  with  a  hot  chest,  or  It*  equivalent,  in  ouch  manner  that 
wiid  coral*  can  be  alternately  sheathed  and  protruded  from  between  heated  platen,  in  the  munner  described. 
2d.  The  coin  I.I  nation  of  the  stationary  heated  client  with  the  movable  jnw,  the  two  so  combined  o|*ratiiig  to 
hold  the  nbroua  aalMtance  firmly  while  the  front  <-ik!  is  bcinjr  cntnl>ed.  3.1,  Arranging  the  m-rir*  of  fine  screen 
combs  with  the  heated  cheat,  in  the  manner  d  -»eril>ed.  4th.  The  arranfrenvnt  and  combination  of  the  re- 
volving cylinder  for  first  combing  the  front  end  of  the  sliver,  the  series  of  fine  ecr»«n  eomtai  for  comMng  the. 
back  end  of  the  sliver,  and  the  nipper*  for  driwing  the  Mi  v.-r  through  the  screen  combs,  and  delivering  it  npon 
the  apron  the  whole  combination  naarnuiK' d  operating  to  draw  and  comb  the  wool,  or  other  fibrous  material, 
in  u  straight  line,  and  to  deliver  it  in  a  position  to  be  formed  into  i 

289.  8t«a*  Boilers;  Edward  Whitely,  Boston,  Massachusetts. 

Claim— The  water  tubes  within  tho  space  surrounding  the  holler,  arranged  in  the  i 

300.  Maciiixe  por  SruTTtxo  Fibb-wood;  W.  L  Williams,  City  of  New  York. 

Claim— 1st,  The  employment  or  use  or  the  endless  feeding  chains,  when  arranged  as  shown,  or  in  any 
suitable,  way,  anas  t<>  have  the  u«ual  routing  movem-nt  around  th  ir  pulley*,  and  also  the  literal  movement, 
for  the  pnrprw  specified.  2.1.  Tlie  endlem  reeding  clialn«,  in  combination  with  thf  yielding  rollers,  for  tha 
purpose  of  permitting  the  lateral  movement  of  the  rh  dn».  3d.  Tlie  yielding  pawl*  In  Connexion  with  the 
yielding  rods,  in  shafts  and  spurs,  arranged  to  permit  of  the  yielding  of  the  blocks  of  wood  while  being  split, 


Double  Siamtxi  Machine;  James  Wilson,  C.  Green,  and  Wm.  Wilson,  Jr..  Wilmington,  Delaware. 

Claim— Tlie  combination  of  the  disc*  and  the  burring  pulley,  the  bearing  down  pulleys,  the  doable  barr- 
ing pulleys,  and  the  finishing  pulley,  in  th*  manner  described. 

302.  Macmixe  for  CoBBUQATtxa  Sheet  Metal;  James  Wilson,  C.  Orecn,  and  Wm.  Wilson,  Jr.,  Wilmington, 

Delaware. 

Claim — The  arrangement  of  the  npper  and  lower  head*  and  the  forming  rollers,  together  with  the  rollers 
which  support  the  cylinders  to  be  corrugated  at  the  requisite  angle,  as  described. 

303.  Variable  Cut-off  Oear  por  Steam  Exoixes  ;  D.  A.  Woodbury,  Rochester,  New  York. 

Claim — Tlie  arrangement  of  the  rocker  and  its  variable  slide,  and  the  inclined  or  toggle-like  connecting 
rods,  in  combination  with  the  eccentric,  or  its  equivalent,  and  the  arms  on  the  valve  shafts,  as  described. 

304.  Mode  or  Opemxo  axd  Closixq  Farm  Gates  at  Haxd;  Gilbert  Yates,  West  Dresden,  New  York. 

Claim— The  combination  of  the  lever  or  arm*  with  th*  connecting  anns.  vibrating,  com 
latching  piece  and  cords,  when  armnged  and  combined  with  the  gate  and  posts,  as  set  forth. 

305.  Automatic  Pax;  George  W.  Zeiglcr,  Tiffin,  Ohio. 

Claim — The  combination  of  the  levers,  b  b,  supiMtrting  the  bedsteed  with  the  escapement  wheel,  p,  lever. 
C  pendulum,  and  (an,  together  with  the  purts  connecting  the  same  (or  operating  the  (an  from  the  weight  of 
the  occupant  of  the  bed. 

306.  RsBTORtxa  Waste  Vulcawiekd  Ixdia  Rubber;  F.  Baachnaxel,  Wenham,  Asaignor  to  the  Beverly  Rubber 

Co.,  Beverly,  Massachusetts. 

Claim— The  process  described— that  is,  boiling  waste  vulcanised  rubber  In  water,  after  It  has  been  re- 
duced to  a  finely  divided  state,  for  the  purpose  of  restoring  the  mime  to  a  plastic,  gummy,  or  elastic  state,  fit 
to  be  UAed  again  in  the  manufacture  of  india  rubber  fabrics  and  ttulwtancce. 

307.  Hiorauuc  PRESSES ;  Thomas  Baxter,  Assignor  to  Wm.  II.  Baxter,  Petersburg h,  Virginia. 
Claim— Making  the  cylinders  of  hydraulic  presses  in  a  manner  described. 

308.  Needle  Wrappers  ;  Richard  Bennett,  Redditch,  England,  Assignor  to  J.  F.  Mi  I  ward,  City  of  New  York ; 

patented  in  England.  May  7, 1667. 

Claim — The  employment.  In  combination  with  the  outer  wrapper, of  an  Inner  wrapper,  with  an  attached 
piece  through  which  the  needle*  are  stuck,  in  the  manner  described.  Also,  the  employment,  in  combination 
with  such  inucr  wrapper,  of  a  loop  secured  to  the  outer  wrapper,  substantially  as  specified. 

800.  Holpixo  Kets  por  Strap  Coxxxxioxs  fob  Exoixes;  Truman  Cook,  Assignor  to  A.T.  Smith,  Washington 
City.  D.  0. 

Claim — The  notches  in  the  key,  as  shown,  the  hole  in  the  gib.  the  notch  at  the  side  of  the  said  hole,  tha 
bolt  with  its  peculiarly  formed  head,  and  the  combination  and  arrangement  of  these  parts  upon  the  principle 
and  in  the  manner  set  forth. 

310.  Saw  Joixter:  Sherman  McLean,  Royalton,  New  York,  Assignor  to  tho  American  Trades  Company,  City 

of  New  York. 

Claim — The  arrangement  and  adjustment  of  the  fl|p  In  the  tool  or  file  carrier,  so  constructed  that  when 
tlie  fiat  side  of  the  long  arm  of  the  tool  i*  pressed  against  the  side  of  the  saw  blade,  it  will  present  the  file 
exactly  at  right-angles  to  the  angulxr  edges  of  the  t<*jh.  ami  being  passed  along  over  them,  will  square  and 
make  nniform  their  edges,  the  saw  blade  being  placed,  wheu  the  instrument  U  in  use,  between  tho  long  and 
abort  arms  of  the  saw-jointer,  as  described. 

311.  Mole  Plouob  ;  II.  W.  Rowland  and  E.  Forbes,  Assignors  to  selves  and  Washington  Witherow,  Newport, 

Ohio. 

Claim—  Pivoting  the  car ri ace  to  the  beam  near  it*  forward  end.  as  represented,  and  In  combination  there- 
with, the  curved  coulter  pivoted  to  the  beam  and  friction  rest,  all  arranged  and  operating  in  the  manner  set 
forth 

312.  Chaviifr  of  Obbxaxcv  axd  other  Fire  Aiims;  John  P.  Scbcnkl,  Worcester,  Assignor  to  self  and  E.  A. 

Dana,  Boston,  Massachusetts. 

Claim — The  combination  of  an  intercepting  rod  or  leader  with  tho  secondary  barrel  or  auxiliary  charge 
rharaber,  and  a  projectile  adapted  to  the  gun  or  piece  of  ordnance. 

313.  Thermostat  for  Steam  Boilers;  0.  M.  Still  man  and  S.  Wilcox.  Jr.,  Westerly,  Rhode  Island. 

Claim — Regulating  the  flow  of  the  products  of  combustion  to  the  *U|*>rheater  by  the  difference.  In  pres- 
sure between  the  »up*rli -atcd  itcmi  and  that  of  saturated  steam,  in  tho  manner  deacribvd. 


Digitized  by  Google 


22 


American  Patents. 


APRIL  26. 

314.  Ptotm;  R.  W.  Belson,  Pbilndetphia,  Pennsylvania. 

Claim— The  semi-circular  heater  turning  upon  the  hollow  axis  near  to  one  utile  of  the  heater,  nr  ranged 
and  combined  with  the  stove  in  tti >■  manner  »cl  forth.  Also,  combining  said  beater  by  means  of  collar,  with 
the  air  chamber  in  rear  of  the  tire-bock. 

315.  8toves;  R.  W.  Belson,  Philadelphia.  Pennsylvania. 

Claim— The  arrangement  of  the  air  h  ui<  r  sliding  over  the  oven  tap  and  connected  with  the  air  jMiwago. 
Abw,  making  the  dami>er  and  iU  shaft  hollow. 

316.  Actual  Traps;  A.  8.  Blake,  Waterbnry,  Connecticut. 

Claim— A  trip,  having  it*  spring  attached  below  the  Jaws,  and  the  spring  brought  within,  or  nearly 
within,  the  dhmetur  of  the  jitws. 

317.  Screw  Wrench;  Albert  D.  Briggs,  SpriupAeld,  Massachusetts. 

Claim — The  application  of  ttiv  sleeve  t»  the  nut  and  the  handle,  no  as  to  not  only  lx»  capable  of  turning 
with  and  rotating  the  not,  hot  of  moving  longitudinally  on  the  handle  aud  with  the  nut,  in  accordance  with 
the  movement  of  ths  movable  jaw  on  the  shank. 

318.  Dishes  for  Waxing  Thread ;  Georgo  A.  Bricham.  Mirlborongh.  Massachusetts. 

Claim — The  combination  of  the  guard,  the  dripper,  and  the  guides,  with  tlio  two  wires,  to  be  placed  in 
the  dish  to  hold  the  thread. 

319.  Scgar  Mills;  John  S.  Brown  and  A.  C.  Grecnleaf,  Indl  inapolia,  Indiana. 

Claim— The  combination  and  arrangement  of  the  rods,  levers,  and  bearings,  with  th«  set-screws,  when 
constructed  aud  ojjcrated  as  set  forth. 

320.  Steam  Enuines;  Wm.  W.  Burgoyn-,  Washington  City,D.  C. 

Claim— lit.  The  employment  of  the  following  element*  in  combination,  for  the  accomplishment  of  the 
described  object,  to  wit :  a  wat  r  jaik -t  open  to  the  atmosphere,  enclosing  the  Are  chamber,  piston  chamber, 
and  smoke-stack,  a  steam  evaporating  plate  forming  the  crown  plate  of  the  Arc-box.  a  supply  pump  for  jetting 
in  the  water  npon  the  eva|*. rating  plate,  ami  a  piston,  which  in  hung  or  arranged  so  an  to  reciprocate  in  the 
t«Uli  of  a  circle  or  in  a  straight  line  when  operated  upon  by  the  evaporatim,'  st.-am.  and  in  iU  movement  ope- 
rate tho  driving  slnfi  of  an  engin  •.  2d,  The  inante-r  de-crib  d  of  making  st  am  between  an  intensely  heated 
plate,  piston,  and  the  isolated  or  comparatively  cool  ride*  of  the  pin  ton  chamber. 

321.  Marine  Governors  for  Steam  Knoines;  James  L.  Calhcart,  Georgetown,  D.  C. 

Claim— Regnlnting  the  supply  of  steam  to  murine  steam  engines  by  means  of  a  pendulum,  arranged  and 
operated  substantially  as  de«  rils-d. 

322.  Harvesting  Machines;  George  and  W.  Chnmberlnln,  Olean,  New  York. 

Claim— The  combination  and  arrang -ment  or  the  gathering  Augers  and  knives  with  tho  reel,  arms,  re- 
ceiver, and  dliM-hawr*. 

323.  Devices  fob  Starting  Railrou>  Cars;  David  Cumming,  Sorrel  Hone,  Pennsylvania. 

Clnim — 1st,  In  comMnntion  with  the  ratchet  wheel*  nnd  the  rntch- 1  bar*,  arranged  as  descri!**!.  2d,  So 
arnuglng  the  ratchet  b  ir*  with  th  •  sliding  frame,  to  which  the  power  is  uppli  d.  a*  that  said  bar*  will  he 
capable  of  slight  play,  up  and  down,  when  in  clutch  with  their  wheels,  aud  will  run  entirely  oat  of  contact 
with  said  wheels  without  the  aid  of  other  mechanism. 

321.  Mode  op  Connecting  and  Suppoutixo  Railroad  Ruls;  M.  0.  Davidson,  City  of  New  York. 

Claim — The  n*«*  of  n  rail  hiving  its  lower  web  cut  away  for  about  16  inches  at  the  ends,  in  combination 
with  the  use  of  a  bridge  rail  splice,  of  a  form  suitable  to  receive  and  support  securely  the  stem  of  the  rail 
after  Its  lower  web  has  been  cut  awuy,  and  of  a  length  of  about  30  inches,  or  of  the  distance  from  centre  to 
centre  of  crop  ties  at  the  end*  of  the  nuls. 

326.  Cotton  Press;  Thomas  F.  de  Bruler,  Rockport,  Indiana. 

Claim — The  construction  and  arrangement  of  th  >  ♦•ccenfrically  operated  gear  racks  with  tho  connecting 
rod  or  yoke.  Also,  the  combination  of  the  mid  devices  with  the  plunder  or  follower.  Also,  the  construction, 
aud  arrangement,  and  combination  of  the  traveling  piuion  with  tho  sliding  carriage  and  driviug  lever  or 
arms.  • 

226.  Mode  or  Connecting  Strung  Pearl  Jewelry;  Henry  Dubosq,  Philadelphia,  Pennsylvania. 

Claim — Connecting  the  mother-of-pearl  or  plates  of  other  mate  rial  used  to  form  the  foundation  on  which 
the  pearls  are  strung. 

327.  Low  Water  Alarm  for  Steam  Boilers;  S  1th  Du»tin,  Detroit,  Michigan. 

Claim — In  combination  with  a  «>t  am  cylinder  locat  d  inside  of  a  steam  boiler,  nnd  having  two  openings 
in  it.  a  float  *nd  rod  cirrying  or  oiterating  two  vitlve*  in  ■  ipnlilirio,  and  having  no  |>acke<t  joint*,  by  which 
means  I  avoid  all  undo  •  "pressure  and  friction,  and  render  the  float  more  sensitive  to  any  variation  of  tho 
height  of  the  water  in  the  boiler,  and  thus  obtain  u  more  reliable  indication  or  signal  than  by  any  of  the 
heretofore-essayed  plans. 

323.  Breech-loading  Fire  Arms;  Willard  C.  Ellis,  Springfield,  Massachusetts. 

Claim— Tin-  cere,  hiving  the  doubl  •  action  of  A  ring  :he  pistol  and  unlocking  the  hook.  Also,  the  lever, 
in  this  or  anv  other  form  sui.*taii:iall  V  the  *  inie,  in  combination  with  the  lugs  on  the  hammer  or  with  lugs 
on  the  sides  c\r  the  pi*tol  frame.  Further,  the  cocking  of  the  pistol  by  the  act  of  breaking  dowu  the  barrel, 
in  the  manner  described. 

329.  Method  of  Adjusting  tub  Knives  of  Rotabt  Cutter  Heads  for  Planing  Wood;  Beoaiah  Fitts,  Wor- 

cester. Massachusetts. 

Claim— Placing  the  Iwlt,  or  its  equivalent,  under  the  knife,  to  operate  or  adjust  the  knives,  as  described. 

330.  Rotabt  PcMrs;  Truman  Frccnnwi,  Jr.,  Providence,  Rhode  Island. 

Claim— The  combination  of  the  pistons  with  tho  dogs,  arranged  for  conjoint  operation  with  the  cam  and 
pin,  in  the  manner  sp.  cifled. 

331.  WisntNO  Machine;  Lock  wood  Gail  and  John  n.  Gail,  West  Fnlls,  New  York. 
Claim— The  arrangement  of  the  vertical  post  and  lever  with  the  rubber. 
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332.  Sprixg*  rem  Railroad  Cam  awd  Carriages  ;  Perry  O.  flardiner,  City  of  New  York. 

Claim— The  construction  of  a  firing  by  confining  the  euda  of  the  exterior  blade*  in  bearings  in  the  ends 
or  head*  of  a  tension  bar,  without  rivets,  holts,  hinges,  pins,  or  screws. 

333.  Steam-spaWHo  MactQXEs;  J.  W.  Ooodell,  East  Wallingford,  Vermont. 

Claim— 1st,  The  wheels  provided  with  spades  in  connexion  with  the  clearer*  and  tin*  rotating  plates.  2d, 
The  attaching  of  the  frame  which  contains  the  wheel*  to  a  traction  engine  by  m<ans  of  a  unitimal  joint,  in 
rvnn-xion  with  the  gearing  and  abaft,  whereby  the  frame  ami  the  mIkcIi  ate  allowed  to  conform  to  the  in* 
equalities  of  the  ground  and  the  working  |«rts  driven  direct  from  the  engine. 

334.  ScLF-Acnxa  Apparatus  for  Worrinq  Railway  Brakes;  Edouard  Uuerin,  Paris,  France. 

Claim — The  forked  piece,  vertical  lever,  provided  with  balance  weight,  rod.  and  collar,  when  arranged  as 
set  forth.  I  reserve  t»  myself  the  right  of  varying  or  changing  the  forma,  dimensions,  and  proportions  of 
accessories  and  matters  employed. 

335.  Sexdixo  Machines;  Stephen  R.  Hunter,  Cortlandt,  New  Tork. 

Chum— The  seed-distributing  cylinder  with  adjustable  shell,  in  combination  with  two  or  more  seed-boxes 
or  rotary  harrow. 

330.  Stekriso  WHRXLt  David  Knowlton,  Camden,  Maine. 

Claim— The  metal  rim  or  circle  provided  with  sockets  for  the  wooden  arms  or  spokes  of  the  wheels. 

337.  Lames'  Collar  axd  Ccrrs;  WUlhuu  £.  Lockwood,  Philadelphia  Pennsylvania. 

Claim — Rmbossed  cuffs,  collars,  and  other  articles  of  wearing  apparel,  made  of  a  fabric  composed  of  paper 
and  Uiin  muslin,  or  its  equivalent,  pasted  together  an  set  tbrth. 

338.  Water  Metre;  Natlian  R.  Marsh,  Cincinnati,  Ohio, 

Claim — lot,  The  combination  of  the  two  aide  or  end  measuring  chambers,  middle  piece  or  stationary 
cylinders,  indeiendeot  reciprocating  interior  cylinders,  having  septuuis,  adjusting  rod*,  and  valve  box,  with 
its  valves  and  passages,  the  former  actuated  by  the  reciprocating  iniorior  cylinders,  and  the  latter  forming 
inlet  and  outlet  communications  with  uud  from  the  measuring  dmnilier*.  2d,  Supporting  thu  reciprocating 
interior  cylinders  on  projections  formed  by  the  extension  inward*  of  the  end  nanthea  of  the  stationary  cylin- 
ders, and  packing  said  reciprocating  cylinders  by  the  goskrts,  which  make  tight  the  Joints  of  the  stationary 
cylinders  with  the  measuring  chambers,  said  gaskets  la-ing  cupiied  or  bent  internally. 

339.  Macoiss  for  Corrcgatiko  SnEET  Metal;  Richard  Montgomery,  City  of  New  York. 

Claim— The  combination  of  the  bevel  wheel  and  bevel  pinion*  with  tho  sleeve,  prtfieetlons,  and  fork,  with 
the  corrugated  roll*,  and  the  device  for  r.tisiug  and  lowering  the  corrugated  roll,  whereby  a  sheet  of  metal, 
■once  entered  between  the  rolls,  can  be  worked  back  and  forth,  and  gradually  and  evenly  corrugated  at  one 
heat  and  by  oue  attendant. 

3*0.  Mode  of  Cbillixo  Rims  for  Locomotive  Wiieel*;;  Ilirnm  W.  Moore,  Jersey  City,  New  Jersey. 

Claim— The  hollow  chilled  rim.  whose  inner  and  outer  rims  are  not  only  united  at  the  sides  or  ends 
thereof,  but  also  united  throughout  the  annulus  by  means  of  I  rac  •»  extending  fr.nu  oue  to  the  other,  for  the 
purpose  of  strengthening  the  tread  of  the  wheel  and  preventing  a  from  cracking  or  breaking  In. 

34L  Trratmxxt  of  Vclcaxixxd  Robber;  Thomas  J.  Muyall,  Roxbury,  Massachusetts. 

Claim — The  use  of  olive  oil  in  composition*  of  gutta-percha  and  iudia  rubber,  in  the  manner  described. 

812.  RXEmca  Sails1;  Enoch  E.  Mullloer,  Camden,  New  Jersey. 

Claim— The  combination  of  the  divided  sail,  with  reef  pennants,  roller  rlews,  pulleys,  and  yard  or  bopm, 
as  described. 

fThis  invention  consists  In  the  arrangement  of  the  lower  part  of  a  square  or  fore-and-aft  sail  as  a  bonnet, 
in  combination  with  a  yard  or  boom,  and  with  proper  reef  pennants  attached  to  the  sail  in  such  a  manner  that 
the  lower  part  or  bonnet  can  be  reefed  or  furled  to  tho  yard  either  with  or  without  the  upper  part  of  the  sail 
and  while  connected  thereto,  and  when  furled  to  the  yard  or  Ijooiii,  can  l«e  disconnected  from  the  upper  |mrt 
of  the  sail  to  prevent  chafing  while  the  upper  part  remains  spread.  This  improvement  applied  to  the  top- 
sails of  large  ships  accomplishes  everything  that  is  accomplished  by  the  use  of  double  topsails,  while  disjieii- 
siug  with  Uie  weight  of  the  two  extra  yards  required  with  such  a  rig.  J 

343.  Fastejciag  Slats  os  Sugar  Cajie  Bagasse  Carriers,  Ac;  Charles  Ncsjucs,  New  Orleans,  Louisiana. 

a  aim— The  arrangement  and  combination  of  the  two  Jaws  hinged  together  at  L,  by  means  of  a  hinge  pin, 
3a  described. 

344.  Rails  for  Strut  Railroads  ;  Samuel  Niculson,  Boston,  Massachusetts. 

Claim— Making  each  bearer  not  only  w  ith  a  grooved  upper  surface,  but  with  a  projection  or  Up  at  bottom, 
for  the  purpose  of  producing  uniformity  of  strength  in  the  section  of  the  ruil  and  of  en  t.  ring  a  corresponding 
groove  in  the  stringer,  and  supporting  tho  rail  und  its  spikes  or  bolts  against  lateral  strains. 
346.  Maxufacture  «*»  Elastic  Belting  ;  8  T.  Parmalee,  Edinburgh,  Scotland. 

Claim — Submitting  the  billing,  while  within  the  heating  or  vulcanizing  chamber,  to  pressure  between 
the  smooth  surfaces  of  an  endless  metallic  baud,  and  one  of  two  revolving  metallic  cylinders  round  which  the 

346.  Sharpening  the  Calej  op  Horse-shoes ;  A.  VY.  Payne,  Morris,  New  York. 

Claim — The  rotary  burrs  or  cutters,  one  or  more,  in  connexion  with  the  bearing  plate  or  plates,  placed 
within  a  suitable  frame  or  atock,  and  arranged  as  set  forth. 

347.  Water-proof  Levther  Hose;  James  Punderford,  New  Haven,  Connecticut. 

Claim — Riveted  leather  hose,  made  with  a  water-proof  lining  applied  to  its  inner  surface  and  extending 
between  the  Joint  or  hipping  where  such  rivets  are  inserted. 

348.  Machines  for  Raeim)  II at;  David  Rambler,  Union  Deposit.  Pennsylvania. 

Claim— The  adjustable  side  bars,  provided  with  the  rake-heads,  j  j.and  teeth,  in  connexion  with  the  rake- 
head  or  shaft,  n,  provided  with  teeth,  and  used  with  or  without  the  dividers,  to  operate  as  set  forth. 

349.  Corh  Uarvrsewj;  Isaac  Reamer  and  Henry  Miller,  Coarad's  Store,  Virginia. 

Claim— 1st,  The  combination  with  the  vertically  adjustable  upper  guides,  of  the  vertically  adjustable 
rati,  for  action  together.  2d,  The  reel,  constructed  with  taogontlally  set  tie-bars  or  guides,  in  combination 
with  a  plartorsa  ou  which  tho  stalks  fall  parallel  with  the  line  of  travel.  3d,  The  combination  with  the  frame, 
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A,  knife,  ci  of  the  under  fvfjnstablo  frame,  a'.  4th,  The  manner  of  connecting  the 

of  the  machine,  for  the  purpose,  at  forth.   &th,  Providing  the  platform  with  a  slide  berk  i 
the  manner  sot  forth,   oth.  The  ai  rangcine ut  with  oblique  or  diagonal  set  spring  blade  or  cutter  of  e  fixed 
obliquely  set  currying  wh.  el,  in  the  manner  set  forth. 

360.  Stove  1*oush  Mixeb  a*d  Scraper;  John  C.  Reed,  Providence,  Rhode  Island. 

Claim—  The  combination  of  tho  receptacle,  scraper,  and  mixer,  when  arranged  M  described. 
861.  Machixe  roa  Latum)  Uebjp  around  Wire  in  Marino  Hope  ;  Jacob  Kinek,  Keston,  Pennsylvania. 

Claim— The  revolving  yoke,  with  It*  hollow  spindle  and  one  or  more  roller*,  arranged  on  and  turning  In 
the  yoke,  when  the  said  yoke  and  It*  appeudagee  are  combined  with,  and  arranged  in,  reer-ect  to  the  two  acta 
of  bobbin*  containing  the  strands  of  hemp,  the  perforated  guide  plates,  and  tube,  as  aet  forth. 

362.  SprikO  Bed- bottom  ;  Isaac  A  Sergeant,  Springfield,  Ohio. 

Claim — 1st,  The  Arrangement  of  the  stretcher  frame  and  rails,  secured  and  rapport ed  ax  described.  2d, 
The  supporting  Kg*  or  stay*  and  racks,  in  the  described  combination  with  the  frame,  3d,  The  described  ar- 
rangvuieut  of  straiw  and  knobs. 

363.  Machine  for  Addresmxo  Newspapers,  Ice.;  George  Shuck,  Madison,  Indiana. 

Claim  The  combination  with  the  hop|>e r  which  contains  the  docnments  to  be  addressed,  of  the  Eliding 

gate  provided  with  a  heel  or  step,  and  o|>*-r.it.ng  to  close  the  Iwpjier  discharge,  and  at  intervals  to  open  the 
same  in  such  manner  as  to  |H<rnut  of  a  Dingle  document  being  debited  from  the  pile  in  the  hopper  in  front 
of  said  lie- 1  for  after  travel*^  with  tho  gate.  AI*o.  the  commutation  of  the  inclined  (ceding  channel,  main 
t>*pe  chanm-l,  and  raised  dim-barge  channel.  Further,  in  connexion  w.th  the  foed  bolt,  the  angle  lever, or  it* 
equivalent,  to  aid  the  type  in  iu  courxe  from  the  in  d  channel  to  the  main  channel  of  the  machine.  Likewise, 
the  employment  of  form  boxes,  for  iwe  an  de«crd>ed.  ut  either  end  of  the  mar  hi  ne.  Also,  the  combination  with 
the  traverdiig  type  or  form  of  a  notice  l>  II.  or  it«  equivalent,  for  operation  by  the  t.V|ic  at  interval*.  Like- 
wise, the  combination  with  the  bolster,  operating  essentially  a*  de*cril<ed,  of  the  springs  for  relit  ring  the  type 
from  the.  paper,  and  holding  it  on  the  bolster  and  typ .--shifter.  And,  lastly,  the  document-discharging  fly, 
when  operated  by  the  sliding  gate. 

364.  Conox  Scrapers;  Patrick  Sharkey,  Brownsville,  Mississippi. 

Claim— 1st,  Arranging  the  scrap,  n.  one  forward  of  the  other,  on  guide  blocks  or  runners  of  different 
lengths.   2d.  The  arrangement  of  a  sleigh-runner  shaped  tsui^e  with  the  short  scraper. 
366.  Siwtxo  Macui.xes;  Thomas  Shaw.  Philadelphia,  Pennsylvania. 

I  do  not  claim,  broadly,  a  needle-bar,  to  which  a  vertical  as  well  as  a  borlxontal  motion  is  imparted  by 
cams,  or  their  equivalent* — but  1 

Claim— The  foed-lier.  attach<d  to  and  carried  solely  by  the  spring,  operated  vertically  by  the  « 
action  of  the  roils  and  the  nfoieNiid  spring,  and  horizontally  by  the  comtdned  action  of  the 
adjustable  screws  and  tho  same  spring,  and  regulated  by  the  screw  on  the  stationary  bracket 

366.  Govbrxor  roa  Re  jplatixo  the  Speed  of  Steam  Exolnes;  Thomas  Silver,  Philadelphia,  Pennsylvania; 

patented  in  England,  May  23,  1867. 
Claim — The  combination  of  a  spring  with  a  momentum  wheel  and  adjustable  speed-limiting  vanes,  the 
whole  constructed  with  the  combination  of  the  peculiarly  adjusted  sectors,  piuiou,  and  links,  as  described. 

367.  Detective  Register  for  Dooms  op  Railroad  Cars;  Walter  C.  Smith,  Georgetown,  D.  C. 

Claim— The  opening  and  closing  of  car  doors  by  means  of  the  latch  or  key,  in  combination  with  the  two 
Index  or  registering  wheels. 

368.  Gas  Pip*  Ccttek  ;  Joseph  E.  Stanwood,  Maiden,  Massachusetts. 

(M  om — My  pip*.<  or  round  rod  cutter,  as  provided  with  a  rotary  cutting  wheel  to  operate  in  conjunction 
with  the  claw  or  pip— rest.  Also,  the  arrangement  of  tho  cutting  wheel  carrier  in  a  recess  formed  in  the  claw 
block,  in  combination  with  the  arrangement  of  the  adjustable  screws  and  handle  rod,  with  respect  to  th*  said 
recess  and  cutter  wheel  carrier. 

369.  SPRiwa  Car  Copfujws;  Frank  Stelnbart,  Dnnsrillc,  New  York. 

Claim— 1st.  The  combination  of  the  radial  fenders,  pr  their  equivalent,  with  the  jaws  of  the  nippers.  2d, 
Constructing  tho  bolt  bead  with  an  open  luck,  and  hIso  with  a  longitudinal  recess  in  its  l*ack. 

3o0.  Machikert  for  Acct'Mt'LATixa  andTransmittixo  Power;  Knos  Steven*,  Barnet,  Vermont. 

Claim— The  endless  chain  fonning  the  pendant  lo.'p*.  e  ami  c,  supported  by  the  wheels,  in  combination 
with  the  weight  suspended  from  a  pulley  supported  by  the  loop,  E,  and  the  weight  or  guide  pulley,  nod  cord. 

361.  Pvmp  Boxes;  Francis  Stock  and  John  Stock,  San  Jose,  California. 
Claim— The  arrangemeut  of  the  parts,  J,  k,  I,  of  the  box,  in  connexion  with  the  bolts  or  rods  and  valve, 


Stop-coces:  Thomas  Stubblcfield,  Columbus,  Georgia,  Assignor  to  self  and  Peter  Naylor,  City  of  N.  Y. 
Claim— TUe  combination  of  the  lever,  cap,  vidve  stem,  and  spring,  when  the  cap  is  provid  d  with  a  semi- 
circular opening  iuto  which  fits  the  semicircular  end  of  lever,  for  the  purpose  of  forming  a  tight  Joiut,  with- 
out packing. 

363.  Caupet  Fajtessr;  James  A.  Taylor.  Cowlesville,  New  York. 
CUim— The  hooks  and  pins,  arranged  in  combination  with  the  carpet, 

364.  Wrench  ;  George  C.  Taft,  Worcester,  Massachusetts. 

CUim — The  screw-threaded  rosette  with  its  hole,  in  combination  with  the  stationary  guide  rod,  rack,  tra- 
versing male  screw,  and  sliding  juw,  with  its  female  screw. 

366.  Grixdixo  Mills;  George  Todd,  St.  Louis,  Missouri. 

Claim— Securing  the  ears  of  the  rim  of  the  stationary  stone  tietween  a  double  series  of  upper  and  lower 
springs,  whoso  elasticity  is  governed  and  coutiollcd  by  the  series  of  adjusting  screws. 
866.  Pex-holder*  :  Alfred  R.  Turner,  Maiden,  Massachusetts. 

Claim— A  pen-holder,  constructed  with  tho  cover  turning  an  a  pivot  or  fulcrum,  and  acted  upon  by  the 
bent  raring.    Also,  iu  combination  with  the  nbovo,  the  sliding  piece,  as  aet  forth. 

367.  Lamp  Wices;  John  B.  Wortendyke,  Godwins  villa,  New.  Jersey. 

Claim — A  lamp  wick  composed  of  strands  that  have  received  a  preparatory  twist  in  one  direction,  are 
then  spuu  iu  the  contrary  direction  with  and  coiled  upon  a  thread,  and  are  then  twisted  together. 
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368.  Machines'  ron  Cuttinq  and  Foldino  Waddino  and  Paper;  John  Wood.  Brooklyn,  New  York. 

CliUiu— l*t,  The  receiving  box,  provided  with  two  compartments  an<1  flr-tainR  connected  with  racks 
and  with  ratchet*,  actuated  by  tlie  ami*  and  aim.  In  couuexioti  with  the  wheel  and  adju*tnhle  pinion,  2d, 
Operating  the  knife  gate  and  pint*-,  by  mean*  of  the  b-ver  provided  with  the  n.-ctor  racks,  which  gear  into  the 
rack*  of  gate  und  bar,  no  that  the  kr»if««  and  plate  will  hi*  actuated  or  made  to  peiforni  th«ir  respective  func- 
tion* alternately.  3d,  The  arrangement  uf  geariug,  when  used  in  connexion  with  the  l«vur,  for  the  purpose 
of  operatiug  the  several  parts  automatically. 

369.  Keprioerator;  Abraham  Yost,  City  of  New  York. 

Claim— The  combination  and  arrangrincnt  of  compartmentii,  dampers,  and  escape  tubes,  aa  set  forth. 

370.  Constrcction  or  Railroads;  John  Young,  West  Oalwuy,  New  York. 

Claim— Constructing  a  rail  and  saddle,  whereby  I  am  enabled  to  securely  hold  and  render  solid  the  joints 
or  end*  of  rail*  during  the  Damage  of  can.  Also,  combining  with  said  rail  and  saddle,  the  straining  arch,  key, 
and  strip,  for  the  pur  pone  set  forth. 

37 1.  Restoring  Waste  Rubber  ;  Francis  Bsschnsgel,  Wenhatn,  Assignor  to  the  Beverly  Rubber  Co,  Beverly, 

Massachusetts. 

Claim— The  proceM of  restoring  waste  vulcanised  rubber  by  reducing  the  same,  l>y  grinding  or  otherwise, 
to  a  finely  divided  elate,  and  then  aubmitting  the  same  in  a  suitable  vessel  to  the  direct  action  of  steam. 

372.  Sort  Bedstead;  K.  Borren,  Assignor  to  Peter  Schneider,  City  of  New  York. 

Claim — 1st,  Constructing  a  sofa  bedstead  with  an  interior  drawer,  which  may  be  pnlled  and  united  with 
the  sola  seat,  so  as  to  form  one  bed  or  conch  by  the  application  of  ways  or  grooves  to  the  inside  of  the  sola 
frame.  2d,  Tho  horizontal  roiU  uf  the  sofa  frame,  in  combination  witli  the  stay  of  the  interior  drawer,  for 
the  purpose  of  more  securely  guiding  the  said  drawer.  3d,  Providing  the  drawer  with  two  back  pins,  in  the 
manner  and  for  the  purpose  described. 

373.  Steam  Valves;  Harry  If.  Evarta,  Assignor  to  self  And  Phiness  B.  Merribew,  Chicago,  Illinois. 

Claim — The  arrangement  of  the  parts,  cavities,  and  passages  in  the  valves,  in  combination  with  a  corres- 
ponding arrangement  of  (he  ports  in  the  seat,  whereby  a  single  valve  is  made  to  perform  its  functions  for  the 
two  cylinders  of  the  engines,  as  set  forth. 

374.  Hin«ie;  Levi  T.  Howell,  Burlington,  New  Jersey,  Assignor  to  self  and  Do  Witt  C.  Taylor,  Philadelphia, 

Pennsylvania. 

Claim — The  projection  on  one-half  of  the  hinge,  said  projection  being  inclined  on  one  side  and  abrupt  on 
the  other,  in  combination  with  the  spring  bolt  and  its  notch,  when  the  said  bolt  is  so  fitted  to  the  other  half 
of  the  hinge  as  to  have  a  limited  vertical,  but  no  turning  movt-uieut  therein,  and  when  the  whole  of  the  parts 
are  arranged  for  joint  action,  aa  set  forth. 

375.  Horse  Power;  Clark  Lane,  Assignor  to  Owens,  Lane,  Dyer  k  Co,  Hamilton,  Ohio. 

Claim— The  construction  and  adaptation  of  the  stay  rods  with  the  hooked  stand  plates  and  racks  on  the 
sweep,  or  their  equivalents,  iti  combination. 

376.  Regulator  por  Time-keepers  ;  Ralph  8.  Mcrsbon,  Assignor  to  *elf  and  John  M.  Harper,  Philadelphia, 

Pennsylvania. 

Claim — Tho  application  to  watches,  and  such  time-pieces  as  have  their  vibrations  governed  by  a  balance 
and  hair  spring,  of  a  compound  regulator  composed  of  two  or  more  movable  segments,  constructed  and  ope- 
rating as  described.  Also,  the  combination  of  said  compound  regulator  with  a  greater  or  lesser  scale,  the 
former  fixed  and  the  latter  movable,  but  having  a  Axed  indicator,  and  capable  of  being  operated  either  in  con- 
cert with,  or  independently  of,  each  other,  as  described. 

377.  Serdino  Macrines;  George  W.  Richardson,  GrayvIUe,  Assignor  to  self  and  John  P.  Williams,  White 

County,  Illinois. 

Claim — The  arrangement  of  the  cam  wheel  and  lever  with  the  teed  slido  and  vibratory  bar  of  the  har- 
row, when  the  whole  ape  constructed  as  set  forth. 

378.  Joint  por  Gas  and  Water  Pipes  ;  James  E.  Quion,  Assignor  to  John  M.  Johnston,  Chicago,  Illinois. 

Claim— The  arrangement  of  the  rings  on  pipe,  in  combination  with  the  opening  in  the  socket  forming 
the  cement  chamber,  for  the  purpose  of  joining  pipes  air  and  water-tight,  by  using  cements  in  place  of  lead 
tvuitaotdy  usud. 

[The  invention  consists  in  providing  a  groove  and  shoulder  at  the  Junction  of  two  sections  of  pipe  or  tub- 
ing for  receiving  and  confining  the  cement.  The  cement  is  poured  into  this  groove,  ami  against  the  shoulder, 
from  the  outside  of  the  pipe;  and  when  the  groove  ami  the  hole  through  which  the  cement  is  poured  are  filled, 
it  is  impossible  almost  to  open  the  joint,  and  the  cetneut  is  kept  from  exposure  to  the  moisture.  The  use  of 
lead  solder  is  wholly  dispensed  with.] 

379.  Bed-bottom  ;  Leonard  B.  Tinkham,  Assignor  to  self  and  Charles  Ryan,  Lawrence,  Massachusetts. 

Claim — The  combination  uf  8>fonued  springs,  arranged  so  as  to  receive  the  movable  rivet  and  retain  the 
itlsts  in  place,  with  bars  and  stirrups. 

380.  Boo-bxatrr;  John  L.  Nieolal,  Assignor  to  self,  8.  E.  Knott,  and  R.  F.  FarreJl,  Chicago,  Illinois. 
Claim— 1st,  The  beaters,  arranged  with  diverging  flngvrs.  which  are  attached  to  discs,  to  operate  as  set 

forth.  2d,  The  arraageineat  of  a  ashes  of  beatora  oa  rotary  shafts,  so  that  the  several  beaters  can  be  operated, 
as  specified. 

Extensions. 

1.  Wooden  Brumes;  George  W.  Thayer,  Springfield,  Massachusetts;  patented  April  22, 1845;  extended  April 
20,  1859. 

Claim — The  combination  of  one  or  more  series  of  Iron  screw  rods  with  the  suspension  posts  and  cords 
or  string  pieces  of  a  truss,  in  the  manner  specinYd.  I  do  not  claim  the  combining  with  the  posts,  braces,  and 
strings  of  a  truss,  a  series  of  supplementary  braces.  But  I  claim  the  arrangement  of  such  a  series  uf  braces 
oj.on  the  outer  sides  of  the  truss,  and  so  that  they  shall  extend  above  and  below  the  cords  thereof,  and  becoD- 
fljoed  to  the  truss,  as  described. 

S-  Machines  por  Makino  Match  Spunts  and  Arranging  them  in  thr  Dippino  Frames;  Asa  Fesw  nden,  Tanv 
pleton,  and  Luke  S.  Knight,  Barre,  Mass.;  patented  April  26, 1845;  extended  April  20, 1850. 

CUim— The  combination  with  the  series  of  cutters  of  tho  passages  leading  from  tho  cutters,  whether 
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there  1»  one  or  mot*  series  of  Mid  cutters  and  passages.   Also,  th*  combination  with  the  aforesaid  cutter*. 


and  passage*  of  oil"  or  more  dipping  framed,  arranged  »nd  operating  with  respect  to  them,  as  described, 
the  manner  of  making  the  dipping  frame*"  in  auctions  of  separate  pieces  or  plat**.  Also,  the  combination  of 
mechanism  t»v  which  each  of  tin-  block*  of  wood  in  held  down  upon  the  carriage,  and  progressively  forced 
forward  ngaliist  the  boanl,  the  aaid  mechanism  being  applied  to  the  carriage  and  hoard  Also,  the  combina- 
tion of  machinery  by  which  the  dipping  frumea  are  progressively  moved  forward,  the  aaid  machinery  being 
connected  with,  and  intervening  between,  the  carriage  and  the  said  dipping  frames. 

ADDITIONAL  IMPROVEMENTS. 

1.  Sexdi.vg  Machines ;  Charles  Cox  James,  Dayton, Ohio;  patented  December  15,1867;  addiUonal  dated  April 

5, 

Claim— The  arrangement  of  the  stationary  roof-liko  screen,  lateral  sloping  projections,  aeptem,  slides 
slotted  l-ars,  and  shoe*,  with  slide  mid  trough;  constructed  II  described,  and  uaed  iu  combination  with  tbo 
features  covered  by  my  patent  of  December  15, 1857. 

2.  Arithmometer  for  Additiox  ;  Orlando  L.  Castle,  Upper  Alton,  Illinois;  patented  November  2, 1858;  addi- 

tional dated  April  lit,  1S59. 
I  do  not  claim  the  use  of  any  particular  kind  or  arrangement  of  keys.   But  I 

Claim— The  combination  of  the  rocker  keys  and  shifting  pawl,  iu  any  equivalent  manner,  and  for  the 
purpose*  set  lorth. 

3.  Maciuxe  roa  Dressing  Mill-stones;  Simon  W.  and  R.  M.  Draper,  South  Dedhatn,  Mass.;  patented 

13,  ISiti;  additional  dated  April  19,  1859. 
Claim— The  t*d-pi.  ce  with  the  cam,  bar  or  lever,  and  rods,  attached,  provided  with  springs,  in  I 
tion  with  the  frame  or  carriage,  with  pick  shaft  attached,  provided  with  the  forked  arm,  arranged  to  < 
as  set  forth. 

4.  Machine  roR  Paceixci  Wool;  Charle*  Carlisle,  Woodstock,  Vermont;  patented  October  6, 1857;  additional 

dated  April  M,  1859. 

Claim— Forming  either  or  both  of  the  leaves  of  two  or  more  connected  longitudinal  sections,  when  the 
aaid  jointed  leaves  are  so  arranged  as  to  operate  with  the  other  part*  of  said  machine,  iu  the  mauner  set  forth. 

5.  Coax  Smellers;  Win.  Wells,  Uoston,  Massachusetts;  patented  January  4,1859;  addiUonal  dated  April  20, 

1859. 

Claim—  The  guide,  in  combination 
to  the  centre  of  the  disc. 


1.  Making  Illuminating  Qa«;  N.  Anbin,  Albany,  New  York;  patented  January  8, 1856;  re-issued  April  5, 

1859. 

Claim — The  d»scribed  process  of  making  gas  for  heating  or  illumination,  which  consists — 1st,  In  mixing 
materials  substantially  such  as  are  specified.  2d,  In  introducing  them  into  a  chamber,  substantially  such  an 
d  •scribed,  loeited  wln-u  the  process  is  going  on  within  retort.  3d,  Iu  causing  the  products  of  distillation  of 
the  mixture  to  pi--  out  of  such  interior  chamber,and  then  be  subjected  to  a  higher  degree  of  heat  by  passing 
in  contact  with  the  heated  surface  of  the  retort  itself,  substantially  as  »|»eciiied,  not  intending  to  chum  any 
one  step  of  the  process  separately,  but  only  the  process,  sulietautiatly  as  set  forth,  as  a  whole. 

2.  Gas  Generators;  N.  Aubin,  Albany,  New  York;  patented  Jan.  8,  1856;  re-issued  April  h,  1859. 

Claim — The  combination  with  a  gas  retort  of  a  removable  interior  chamber  open  at  bottom,  and  having 
tmch  relative  shape  with  regard  to  the  retort,  and  so  located  therein,  substantially  as  is  specified,  and  for  the 
purposes  set  forth;  and  this  1  claim  irros|iective  of  the  location  of  the  opening  through  which  aaid  remov- 
able chamber  can  be  introduced  or  withdrawn, and  cither  with  or  without  an  apparatus  tor  introducing  steam 
iuto  the  retort. 

3.  Tioht  Joists  for  Gas  Retorts;  N.  Aubin,  Albany,  New  York;  patented  January  8, 1856;  re-issued  April 

6,  1859. 


Claim — A  joint  hefween  a  gas  retort  and  its  cover  made  by  fusible 
i  a  rim,  the  Joint  being  such  and  for  the  purposes  set  forth. 

4.  TeautAR  Elastic  Valve;  Franklin  Pealo,  Philadelphia,  Pennsylvania ;  patented  June  26, 1856; 
April  5, 1859. 

Claim— 1st,  The  flexible  valves  described,  for  the  purposes  specified.  2d.  The  method  described  of  adapt- 
ing the  flexible  valves  to  pum|«,  or  other  tubes  of  any  kind,  whether  rigid  or  elastic,  and  inserting  them 
therein,  in  the  manner  set  forth,  or  in  any  equivalent  mode. 

6.  SrRtxo  Bed- bottom;  Hiram  Tucker,  Cambridgeiiort,  Massachusetts;  patented  July  3, 1855;  Improvement 
added  July  9,  1857 ;  re-Issued  April  5, 1859. 

■Claim— The  described  spring  bed-bottom,  consulting  of  the  combination  of  the  frame,  slats,  and  radial 
springs,  as  described. 

6.  Macmnert  for  Making  Wood  Screws,  Ac;  Cullen  Whipple,  Providence,  Rhode  Island:  Assignor  to  the 

New  England  Screw  Company;  patented  December  7, 1852  j  ante-dated  June  7, 1852; 
12,  1859. 

Claim -In  combination  with  a  mandrel  which  carries  chuck  or  griping  jaws,  an  automatic 
closing  said  jaws  upon  the  blank,  keeping  them  closed  to  hold  the  blank  while  Mng  dressed,  and  then  open- 
ing them  to  release  the  dressed  blank,  arranged  and  operating  iu  such  manner  as  to  leave  the  mandrel  (dur- 
ing the  time  that  the  blank  is  being  acted  on  by  the  cutter.)  free  from  endwise  pressure  by  the  chucking 
mechanism.  Also,  in  combination  of  toggle  levers  carried  by  the  mandrel,  a  stop  or  hold-fast,  also  carried 
by  the  mandrel,  to  |  <ck  and  hold  the  toggle  levers  when  pushed  beyond  a  straight  line,and  griping  Jaws  with 
shanks  having  sufficient  elasticity  to  maintain  a  firm  hold  of  the  Jaws  uikju  the  blank,  when  the  toggle  levers 
have  passed  a  straight  line. 

7.  Mac  in  very  for  Maki.no  Wood  Strews,  Ac;  Cullen  Whipple.  Providence,  Rhode  Island.  Assignor  to  the 

New  England  Screw  Company;  patented  December  7, 1852;  ante-dated  June  7,  1852;  redssued  April 
12, 1859. 
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Jaws  adapted  to  reed  Ting  and  holding  screw  blank*  in  variable  positions  and  of  different  length*,  in  com  bl- 
oat km  with  a  suitable  to-d-bohler  and  cutting  tool. 

8.  MxCHlJfitaT  roB  Makixo  Mood  Sckkws,  Ac:  Cm  lien  Whipple.  Providence,  Rhode  Inland,  Assignor  to  the 

New  Kngluud  Screw  Company;  patented  December  7,  1862;  ante-dated  June  7,  1852;  re-iasued  April 
12,  1859. 

Claim— The  spring  discharging  punch,  in  combination  with  the  mandrel  and  griping  Jaw*,  when  the 
pancb  and  spring  are  tioth  carried  by  the  mandrel. 

9.  Macbixkrt  roe  Mikixq  Woon  Screws.  Ac;  Cullen  Whipple,  Providence,  Rhode  Inland,  Assignor  to  the 

New  England  Screw  Company:  patented  December  7,  1852 ;  ante-dated  June  7, 1852;  re-issued  April 
12, 1859. 

Claim— 1st,  The  feeder  composed  of  a  sectional  trough  with  a  close  Kittom  nnd  open  top,  into  which  the 
blank  dro|«t  and  arrang Itself  lief. ire  a  traversing  rod,  which  pu-hes  it  into  the  gi  iping  Jaws.  2<L  The  com- 
bination of  an  adjustable  automatic  feeding  punch  and  a  spring-discharging  punch,  with  nn  intermediate 
trough,  or  «vjiiiv  ilent  means  for  bringing  the  blank  into  line  with  two  punch.-,..  3d,  The  arrangement  of  a 
spring-discharging  punch,  with  its  end  far  <-u.<ugh  within  the  end  of  the  grooves  in  the  griping  jnws  to  leave 
an  opening  for  admitting  the  end  of  a  blunk  and  guiding  it  ngaiust  the  end  of  the  discbarging-punch,  thereby 
rendering  the  checking  inure  certain. 

10.  Prixtixo  Presses;  George  P.  Gordon,  City  of  New  York;  patented  July  13, 1858;  rc-lssned  April  12, 

1859. 

Claim— 1st.  The  combination  and  arrangement  of  the  feed-table,  the  fly  or  plbOmnrd.  the  platen  and  lied, 
with  tli''  set  or  sets  of  iodep  -talent  rev  olving  nipper*  or  gripper*.  for  the  puri******  described.  2>L  The  II y- 
bourd  with  its  aiijiMtnhlc  gauge  or  guide,  in  continuation  with  the  grip|>ers  or  nippers  to  ensure  the  even  pil- 
it>K  "f  the  sbcts  of  pap-r.  or  their  equivalents,  whatever  tin*  si/..?  of  the  shct  iimy  \m.  M,  The  vibrating 
double  cam  for  throwing  off  and  on  the  impression.  4th.  Two  or  more  distributing  rollers,  hnving  a  lateral 
motion  upon  a  main  distributor,  which  shall  move  independent  of,  mid  in  opposite  dtitctiou*  to,  each  other, 
and  thus  alternately  cro*»  and  r.*-cro**  each  other'"  distribution,  for  the  purpose  of  giving  a  uniform  inking 
to  the  f<>nii.  Also,  the  two  di*>thlaition*  given  to  tin*  inking  rollers  upon  <>no  cylinder,  for  each  imprcHsion 
(b'T.-tofore  patented  by  me),  in  combination  with  the  rotating  reciprocating  bed,  with  the  spring  extension 
attached. 

11.  Automatic  Gripper*  for  Carrtixo  &ntm  or  Pappr  ix  PRtxrixa  Presses;  George  P.aordon,City  of  New 

York  ;  |«t-*nted  July  IX.  1S.VS;  re-issued  April  12,  1H30. 
Claim— Int.  One  or  more  sets  of  gripjier*.  nippers,  or  lingers  to  revolve  Independent  In  themselves  upon 
an  axis,  lor  the  purpose  of  carrying  the  sheet*  of  paper  to  the  place  of  imprest,  m.  or  for  carrying  the  sheet, 
after  it  ho*  recei  ved  an  impression,  to  its  place  of  deposit  upon  the  pile-board  or  fly-board,  or  for  cither  or  both 
of  tile*-*  pnr|K«ses,  thus  receiving  and  piling  the  sheets  of  |Ht|>er  in  an  even  and  regular  heap,  by  the  acts  of 
my  automatic  grip|»*ra  or  independent  revolving  nip|iers,  or  their  equivalents.  I'd.  The  combination  of  the 
Independent  revolving  grippers  with  the  vibrating  fced-ltoard,  or  its  equivalent.  Ud.  The  combination  of  the 
inilrp  'inlrnt  revolving  gi  ippers  with  a  pile  or  fly-board,  to  Is*  used  as  dc»crila-d,  or  in  sonic  equivalent  way. 
4th.  The  combination  of  the  iudejicudcut  revolving  grippers  with  a  feed-board  and  a  pile  or  fly -board,  or  their 
equivalents. 

12  Harvester ;  Thomas  D.  Burrall,  Geneva,  Now  York;  patented  March  18,  1850;  re-lssucd  April  12, 1869. 

Claim— 1st.  The  shoe-piece  and  racks  to  ndju»t  the  height  of  the  outer  end  of  the  finger-board.   2d.  Tha 
shaft,  f.  passing  across  the  end  of,  and  nearly  at  right  angles  to,  the  shaft.  1,  of  the  main  wheel,  when  fitted] 
in  such  a  manner  that  it*  pinion  can  be  thrown  into  ami  out  of  gear  with  the  face  wheel. 
13.  CoFrcE-ROASTER*:  Theodore  Ileermaus,  Mitchelaville,  Tennessee;  patented  January  18, 1859;  redtsued 
April  12,  1».'.9. 

Claim— 1st,  The  specified  arrangement  of  the  plates  or  shelves.  2d,  The  combination  of  a  window  or 
windows  in  a  coffee-roaster,  with  agitating  or  elevating  plates  or  shelves. 

14  Graix  and  Grass  II  arvkstkrs ;  K.ll.  Forhnah,  Buffalo,  New  York ;  patented  July  20,1852;  re-iasued  July 
8,  1M6;  re-re-is-u^l  April  19,  1859. 

Claim— 1st.  The  device  for  adjusting  the  cutting  apparatus,  which  may  be  raised  or  lowered  without 
changing  the  height  of  the  in  tin  frame,  in  combination  with  the  finger  bar  either  with  or  without  the  remov- 
able pi  it  form.  'JaI,  Tin*  combination  of  the  inn  r  projecting  ends  of  the  muin  frame  with  the  adjustable  cut- 
ting apparatus.  3d,  Sup|M>rtiug  the  clamp  and  linger  bar  by  mennn  of  the  slotted  iron  frames  and  locking 
bolts,  in  combination  with  the  cross-pieces  of  the  main  frame.  4th.  The  mould-boniil,  constructed  and  or- 
rsng  d  in  the  manner  set  forth.  5th.  K.xtending  or  widening  ont  the  up-ier  part  of  the  guanl  finger  by  the 
overhanging  bars,  in  combination  with  th"  central  bur,  in  the  manner  nperifb-d.  6th.  Arranging  the  three- 
pronged  lingers,  above  described,  so  that  they  mutually  brace  each  other  in  front  of  the  linger  bar,  and  are 
also  braced  and  supports!  at  each  end  of  the  cutter  I  sir  by  the  projections,  in  the  manner  specified.  7th,  The 
raking  ap|taratu*.  constructed  and  operating  in  the  manner  described.  8th,  The  movable  fulcrum  upon  which 
the  rake  is  sus-icudcd.  and  operated  in  the  manner  described. 

15.  Graix  axd  Grass  Harvesters;  E.  11.  Forbush,  Buffalo,  New  York;  patented  March  18, 1850;  re-issued 
April  19, 1859. 

Claim — 1st,  The  manner  of  constructing  and  uniting  the  inner  rear  comer  of  the  main  frame,  so  as  to 
depre**  or  drop  the  shot*  and  cutting  apparatus,  and  serve  as  a  continuation  of  the  shoe  for  Heading  down  the 
stubbb*  and  ni.-wn  grass,  in  the  manner  s|s-ciHed.  2d,  The  conibinalitm  of  the  guide  stirrup  with  the  front 
of  the  main  frame,  so  as  to  permit  the  draft-pole  to  play  above  and  below  the  front  of  the  main  frame.  3d, 
Connecting  the  draft-pole  to  the  machine  by  th-  oscillating  pendent.  4th,  So  connecting  the  draft-pole  to  the 
machine,  as  that  the  draft  shall  be  from  the  axle  or  centre  line  of  the  driving  and  Mip|s»rting  wheel,  in  con- 
nexion with  the  rear  extension  of  the  pole,  in  the  manner  **>ecined.  5th,  The  combination  of  the  extended 
anger  bar  with  the  adjusting  ahoe  and  adjustable  hinged  runner,  as  dene ri bed.  »>th,  The  combination  of  the 
tn-uo  frame,  draft-pole,  guide  stirrup,  and  adjustable  «boe,  arranged  with  each  other  in  the  manner  specified, 
"th.  The  adjusting  shoe.  Constructed  and  operating  in  the  manner  set  forth.  8th.  The  arrangement  of  the 
caster  wheel*  with  adjustable  connecting  bars  in  relation  to  the  Auger  har,  platform,  and  frame*  of  the  ma- 
chine, lu  the  manner  described. 

11  Wajhixo  Macuixx;  U.  K.  Smith,  Philadelphia,  Pennsylvania;  patented  October  20, 1858;  re-Issued  April 

19, 1S59. 

Claim— 1st.  The  vessel  with  Its  ridding  valved  diaphragm  and  the  perforated  diaphragm,  or  Its  equiva- 
lent,^ combination  with  a  pipe,  <,,  conimunicating  with  the  vessel  ut  a  point  above,  and  the  pipe,  n,  at  a  point 
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below  the  Mid  diaphragm.  And  both  plpea  communicating  with  any  suitable  beating  apparatus.  2d,  The 

reciprocating  piling  t  with  It*  enlarg  d  cud  constructed  with  the  n-evsa,  fl  inch,  and  perforation*,  in  combl- 
uilion  with  the  vielding  diaphragm,  for  the  purpose*  specified.  3d,  Providing  the  plunger  with  un  upper 
tolargenient  couoave  on  the  uudc r  aide,  and  arranged  in  respect  to  the  lower  plunger,  substantially  as  avt 

forth. 

IT.  Ubaix  Habtbotuuj;  Tboiuai  D.  Burrall,  Geneva,  New  York  ;  patented  April  5, 1853;  reissued  April  26, 

1859. 

Claim — The  additional  apron  to  convert  the  usual  rear  discharge  into  n  side  discharge  of  the  cut  grain. 
Also,  the  combination  of  the  curved  nupports  nn>1  the  a<|just«ble.  Journal  box  piece  to  preserve  the  relative 
|»witions  of  the  cog*  ill  the  mitre  gearing,  and  at  th-  same  time  allow  of  raising  and  depressing  the  driving 
wheel.  Also,  the  notches  in  the  ls»ck  corners  of  each  knif  •  to  prevent  clogging  or  lodgment  of  fine  grass  iu 
tho  cavities  of  the  guards,  said  notches  effecting  a  good  purjHwe  and  not  weakening  the  cutter. 

18.  Gbai*  IIaktmuis;  Thomas  D.  Burrall,  Geneva,  New  York;  jutented  April  5,  1853;  re-issued  April  26, 

1859. 

Claim— The  location  of  the  raker's  sent  with  regard  to  the  drive-wheel  and  platform.  Also.  In  combina- 
tion with  a  raker  a  seat,  located  as  described,  extending  the  r-ar  of  the  platform  tar  enough  back  to  allow  tb© 
raker  from  his  Beat  to  turn  the  grain  iijkmi  the  platform,  and  rake  it  off  in  an  arc  of  a  circle  by  a  circular 
sweep  or  quarter  turn  movement  of  hi*  rake. 

19.  Abbaxomcbnt  or  Bvcrcts  or  Papule-wheels;  Mathew  A.  Crooker,  City  of  New  York;  patented  Oct.  28, 

1S56;  re  issued  April  26,  1859. 

Claim — Arranging  the  floats  or  bucket*  of  a  paddle-wheel  upon  Its  arms,  or  the  equivalent  thereof,  where- 
by the  bucket*  shall  be  continuously  increasing  and  diminishing  their  depth  in  the  water  as  the  said  wheel 
revolves. 

2u.  Machines  fob  I*e<;gino  Roots  and  SnoBs;  John  James  Greenough,  City  of  New  York;  patented  Jan.  17, 
1854;  nsMUiil  July  4. 1854;  rcre-issued  A]>ril  20, 
Claim— Driving  the  j«egs  Into  boots  and  shoe*  automaticnlly,  by  means  of  a  peg-drivcr  operated  up  and 
down  by  a  positive  mechanical  movement,  whether  impelled  by  a  cam,  eccentric,  or  crank,  or  other  equiva- 
lent, substantially  as  specified. 

21.  WxcniSES  fob  Pegging  Boots  and  Shoes;  John  Jame*  Greenougb,  City  of  New  York;  patented  Jan.  17, 

1854;  re-issued  July  4,  1854;  re-re-issucd  April  20, 1869. 

Claim— Tl»e  moving  of  the  sole  of  the  shoe  along  by  means  of  the  awl  that  forms  the  hole  In  which  tho 
peg  is  inserted,  in  combination  with  the  peg-driver,  whether  tho  peg-driver  I"'  or  be  not  employed  to  |>erforra 
the  additional  function  of  presenting  the  peg.  whereby  each  hole  made  by  the  uwl  is  brought  iu  succession  in 
line  for  inserting  the  peg  liefore  the  awl  is  withdrawn. 

22.  Machines  fob  Peooixa  llOOTS  ano  Shoes;  John  James  Greenoagh,  City  of  New  York;  patented  Jan.  17, 

1S54;  re-issued  July  4,  1854;  re-re-is*ued  April  26, 1859. 

Claim— Cutting  off  shoe  pegs  from  a  strip  of  peg  wood,  or  other  material,  by  means  of  a  lateral  or  side  cut, 
that  will  cut  straight  aensts.  when  combined  with  suitable  ways  in  which  the  strip  slides,  and  macbinerv  for 
driving  the  peg*.  Also,  inclosing  the  peg  by  the  cutter  until  it  is  driven,  as  sp^  itled.  by  making  the  cutter, 
when  in  jiosition.  a  i»rt  of  the  guiding  tnl>e.  Also,  the  combination  of  the  endless  feed  with  u  cutter  for  sev- 
ering the  |wgs  in  a  shoe-pegging  uutchlue,  as  specified. 

23.  Machines  fob  Peoo.ino  Boots  and  Shoes;  John  James  Oreenongb,  City  of  New  York;  patented  Jan.  17, 

1854;  re-issued  July  4,  1854;  re-rc-issued  April  20,  1859. 

Claim — Connecting  the  last  with  a  horizontal  slide  or  plate  capable  of  presenting  the  shoe  or  hoot,  so  that 
the  shoe  or  l>oot  attached  thereto  may  t»- turned  and  moved  in  any  direction,  in  a  horizontal  or  inclined  course, 
in  cotuMnatioii  with  a  mechanism  which  tends  constantly  to  force  it  upward  against  a  rest  or  guide,  but  which 
will  permit  it  to  yield  dow  nward,  but  this  Combination  I  claim  only  wheii  combined  with  the  pegging  mech- 
anism  described,  or  ony  equivalent  therefor.  And  I  also  claim  as  an  automatic  m  ans  of  moving  and  guiding 
the  last  to  present  it  to  the  pegging  apparatus,  in  the  required  line  of  |>cggiiig.  the  guide  groove,  guide,  and 
pinion,  and  curved  neck,  substantially  as  described,  iu  combination  with  the  mechanism  above  described,  or 
the  equivalent  thereof*  which  permit  the  lust  to  be  moved  in  any  desired  direction,  as  set  forth. 

24.  Machines  for  Pecgi>o  Boots  and  Shoes;  John  James  Oreenough,  City  of  New  York;  patented  Jan.  17, 

l«5i;  re-issued  July  4, 18:4;  re-rc-lssued  April  20,  1859. 

Claim— The  combination  of  the  universal  movement  carriage  and  lateral  awl  movement,  for  properlv  pre- 
senting the  shoe  to  receive  the  pegs  in  succession.  Also,  the  combination  of  the  mechanism  for  the  rutting; 
and  fit-ding  of  the  pegs,  or  any  equivalent  therefor,  with  the  automatic  pen-driver.  Also,  the  combination 
i  f  the  following  elements,  or  their  mechanical  equivalents,  namely,  the  |«eg-fonuer.  the  peg -feeder,  the 
driver.  and  the  mechanism  for  moving  the  shoe,  described,  thus  constituting  un  automatic  machine  fur  (leg- 
ging shoes. 

25.  Mum\r«  for  Peooino  Boots  and  SnoEs:  John  James  Oreenough,  City  of  New  York;  patented  Jan.  17, 

1nj4;  re-issued  July  4,  1854;  re-re-issued  April  20, 1859. 

Claim— The  pegging  of  boots  and  shoes  with  nail*  or  peg*  of  drawn  wire.    Also,  driving  the  pegs  by 
means  of  the  cutting  uip|>ers.  said  nippers  cutting  off  the  p.-g  after  it  is  driven,  substantially  as  specified. 

20.  Tailors'  Shears ;  Rochus  Uelnisch,  Newark,  New  Jersey;  patented  July  13,  1858;  re- issued  April  26 
1859. 

Claim— The  oblique  rectilinear  slot  In  the  elongated  shank  of  the  lower  blade.  In  combination  with  the 
fulcrum  and  a  lever  connecting  w  ith  two  |>ortlous  uf  the  shears  behind  the  fulcrum. 

27.  Machinr  fob  Marino  Piper  Buis  ami  Envelopes;  North  American  Paper  Bag  and  Envelope  Mnmnfhe- 
luring  Co„  Philadelphia,  Pennsylvania,  Assignees  of  J.  A.  Smith,  Clinton,  and  8.  K.  Pettee,  Kox bo- 
rough, Massachusetts;  patented  May  1,1655;  re-issued  April  20, 1859. 

Claim — 1st,  The  liar  to  relieve  the  end  of  the  under  sheet  of  the  weights  of  the  piK  partially  or  wholly. 
2d.  The  friction  bar  to  separate  the  under  sheet.  3d,  The  guide  bar  in  connexion  with  the  bar.  4th,  The 
lifter,  to  relieve  the  sheet  from  the  weight  of  the  pile.  6th.  Tlie  feeding  finm  the  Isittom  of  the  pile.  Oth, 
The  combination  or  the  weight  bar.  friction  ls*r.  guide  bar.  and  lifter,  constituting  a  foeding  apparatus.  7th, 
The  jaws  to  plaw  the  paper  In  |ss»ition.  8th.  In  combination  with  machinery  for  msking  tmgs  from  paper 
of  any  sixe,  we  claim  a  former  of  the  shape  nnd  dimensions  required  by  the  nature  of  the  work  to  lie  dona, 
over  or  around  which  the  piper  is  to  b  •  folded,  f  >r  tho  purpose  of  pr.slncing  the  twgor  hags.  9th.  The  posters 
and  aide  Mdcra.  10th,  The  combination  of  tho  table,  the  bar,  the  aide  loldera,  and  pasters,  all  constructed 
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28.  Ssinxo  Maoiiixu;  Kmellne  M.  Stedman.  Vienna,  New  Jersey,  Executrix  of  George  W.  Stedman,  deceased; 

putented  December  12,  1854;  re-ia«ued  April  2u,  1859. 
Claim — 1st,  Hie  tnlie  described,  receiving  thread  in  the  manner  specified,  and  acting  in  combination  with 
the  needle,  m*  that  each  Ibrm*  n  aerie*  of  loop*,  each  of  which  loop*  receives  one  and  i«  received  by  the  next 
one  of  the  other  scries.  2d,  Tin*  auxiliary  plate  carrying  the  gmde  for  the  hoping  tube,  anil  secured  to  the 
hrd-plate.  so  a*  to  be  adjustable  to  any  desired  |to>dlion  p  latively  with  the  needle,  iki.  A  miproeHtitiK  tnhe,  or 
e<lim\»lriit  device.  co-o|>eratitig  with  an  eye-| minted  ne<  die  to  concatenate,  or  form  the  Mitch,  and  produce  new. 
inn  ewwentially  an  s|)ccificd.  combining  with  and  receiving  ittt  motion  liom  one  end  of  a  lever,  the  fulcrum  of 
v htc  li  is  at  or  near  the  l«-d  or  table  of  the  machine,  while  the  other  end  citron  th<-  wild  needle.  4th.  Feeding, 
ill"  cloth  by  mmn<u>f  a  ne>dle  which  is  inad<-  to  |mw«  through  the  Mine  in  a  |*  wit  ion  with  resijiect  to  it*  length, 
diagonal  to  it*  line  of  movmient.  in  coin  hi  nation  with  a  spring  to  throw  the  ncdle  into  petition  to  feed  tho 
el  <th  tii«  n-'.xt  stitch,  and  the  screw,  or  its  equivalent,  to  di  lermiue  «ud  reguiule  the  length  of  Uie  stitch. 

29.  Ukaix  axdOra**  Harvesters;  Elmkim  B.Forbush,  Buffalo,  New  York:  patented  April  17,1855;  re-issued 

April  2d,  1859. 

Claim — 1st.  The  arrangement  and  connexion  of  tho  rear  oroaMitnber  in  relation  to  the  main  frame.  In 
the  mariner  specified.  -Jd,  The  peculiar  construction  and  arranjcmont  of  the  gear  fhrnie  in  relation  to  the 
main  fr.inn-.  driving  ulurl.  and  getiring.  'M.  The  irtur  key.  in  combination  with  the  gearing  shaft.  4th,  The 
in  the  clamp.  5th.  The  truck  clearer,  provided  with  the  arm*,  arranged  in  relation  to  each  other,  and 
micki't-piece.  to  operate  in  the  manm  r  & fcriln-d.  tith,  A  recess  made  in  the  outride  shoe,  in  the  rear  <4  III* 
outside  cutter  bar.   7th,  Tho  second  angle  at  c  r,  formed  by  the  brace  bars  of  the  guard  finger. 

Desighs. 

• 

1.  Floor  Cloth;  .Tame*  Pattcraon,  Eliiabeth,  New  Jersey;  dated  April  5, 1859. 

2.  Platb*  roa  Cookiko  Stoves;  8.  11.  Random,  Albany,  New  York;  dated  April  5, 185*. 
».  Platks  roa  Stoves;  S.  H.  Ransom,  Albany,  New  York;  dated  April  5, 1S59. 

4.  Stoves;  Oam-ttson  Smith  and  flenry  Brown.  Philadelphia,  Pennsylvania,  A.«slgnors  to  Hayward,  Bartlrtt 
A  Co..  Baltimore.  Maryland;  dated  April  12.  1550. 

6.  Stoves:  O.  Smith  and  H.  Brown,  Assignors  to  North,  Chase  t  North,  Philadelphia,  Pennsylvania;  dated 
April  19,  1K59. 

6.  Coog  Stoves;  Sherman  S.  Jewitt  and  Francis  II.  Root,  Buffalo,  New  York;  dated  April  20, 1859. 

7.  Tra-vot,  4c;  G.  W.  Smith,  Hartford,  Counectkut;  dated  April  26, 1859. 


MAY  3. 

L  Maxutactctu!  of  White  Lead:  Fanning  Albert,  Brooklyn,  New  York. 

Claim— The  application  of  a  routing  self-foediug  cylinder  for  the  drying  of  wot  carbonate  of  lead. 
2.  Alarm  Water  Gacoe;  W.  R.  Andrews  und  John  Oswnld,  Chicago,  Illinois. 

Claim— The  disc  valve,  it*  stem  and  spring,  applied  in  combination  with  the  enclosing  sockets,  r  and  0, 
the  latter  of  which  contain*  an  annular  posragw  communicating  with  a  whistle. 

0.  Faucet*;  Silas  Barker,  Ilartf^l,  Connecticut. 


Claiiu— The  vertical  discharging  orifice  and  the  concave  tod  cut-off  to  the  face  .lido,  to  the  manner  set 
ferth. 

4.  Elevators;  Albert  Betteley,  Boston,  Ma«sachu*etts. 

CUim— 1st,  The  combination  of  the  air  rcwrvoir  with  the  movable  car  or  platform  of  an  elevator.  2d, 
Constructing  the  base  of  the  car  in  the  parachute  form. 

5.  Door  Spkjxg  ;  Amos  8.  Blake,  Wuterbury,  Connecticut. 

Claim— The  arrangement  and  combination  of  tiie  spring,  links,  and  arm*. 

6.  Ma  m:  fact  era*  or  Watch  Casks;  James  Boss,  Philadelphia,  Pennsylvania. 

Claim — 1st.  Spinning-op  of  watch  rase*  by  the  employment  of  a  mandrel  and  spinning  wheels,  i 
structed  in  the  manner  set  f<..r:h.   2d,  Spun  plated  sheet  uieuil  watch  eases,  constructed  as  specified. 

7.  Fastkxixg  roa  Ccrtaixs  or  Careijmjek,  Ac;  Vim.  Z.  W.  Chnpman,  City  of  New  York. 


Claim — A  curtain  knob  fastening,  constructed  so  as  to  be  readily  opened  from  the 
of  the  curtain. 

8.  Skate  Factextho;  Chandler  Chcn-y,  Milford,  Massachusetts. 

Claim — Securing  the  back  part  of  the  skate  to  the  l>oot  or  si 
wi'b  the  screws,  or  their  equivalent*,  iu  the  manner  dt-wribed. 

9.  Siwixg  Machixu;  D.  W.  Clatk,  Bridgeport,  Connecticut. 

Claim — As  an  improvement  on  my  patent  of  August  31, 1868,  the  combination 
for  the  purpose  of  controlling  thr  food  wheel,  in  tho  manner  set  forth. 

10.  Wateb  Ca&jc  Life-boat;  Wm.  N.  Clark,  Cheater,  Connecticut. 

Claim— let,  Making  the  stave*  upon  tho  lower  side  of  the  water  cask  more  curved  than  those  are  npoo 
the  upper  side,  in  order  to  give  the  lifc-boat  a  proja-r  bearing  and  greater  stability  in  the  water.  2d,  The 
UilUat  floor,  water  tank,  and  batch,  when  they  ore  used  in  connexion  with  the  water  cask  and  liA-bout, 

1L  bxoxx-0TACK  roa  Locomotive  Kxoixe  Uovsks;  Henry  Clayton,  Tamaquc,  IVnnsylvanin. 

Claim— The  aiTangement  and  combination  with  the  smoke  pipes  of  locomotive  engines  of  a  sliding  tube, 
floe,  und  stack,  as  described. 

f  A  s^iien  of  floes  communicate  with  a  common  stack  at  the  centre  of  tho  building,  the  flues  being  pro- 
vided each  with  a  sliding  or  adjustnlde  cap  and  tube,  so  arranged  that  each  cap  may  I*  lowered  over  the  top 


pipe  of  a  locomotive  to  convey  the  smoke  therefrom  into  the  stack,  the  tubes  of  the  caps  acting  a* 
ralves  as  well  means  of  communication  with  the  stack,  so  that  when  the  caps  are  raised  the  flue  of  each 
elevated  cap  will  be  cut  offlxlow  with  the  external  sir,  and  thereby  prevented  from  injuring  the  draft  of  any 


uf  the  fl„e.  in  u*.J 
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12.  Skate  TASTEcnro ;  John  IT.  Coe  and  Wm.  B.  8o»ffon,  Stratford.  Connecticut. 

Claim— 1st,  The  employment  of  tin-  curved  adjustable  slotted  bars  at  the  front  of  the  fool  or  1***  plate, 
combined  In  mUtion  to  each  otlter  and  tecum!  together  and  to  the  mild  base  or  foot-plate,  in  puaitmn  to  cor- 
respond with  the  length  of  the  fix*  and  form  of  the  fiont  |w«rt  of  the  same,  ill  The  combination  of  the  right 
and  left  screw  and  the  clani|ia.  with  the  heel  |«nit  of  the  skate  fro  me.  so  tliat  both  clamps  are  MmultaneoealY 
moved.  3d.  The  cumbimaioii  of  a  hinged  handle  with  the  aerew  which  operate*  the  clamps  so  that  alter  ike 
skate  la  fastened  to  the  foot,  the  handle  may  be  folded  nut  of  the  way  of  the  ice. 

13.  Bomb  La.icb;  Paachel  B.  Coming,  San  Francisco,  California. 

Claim— Tlie  employment  of  wlnga  formal  of  n  flexible  material  In  connexion  with  metal  spring*,  when 
so  arranged  aato  befouled  ou  the  cylinder  (lor  combining  the  powder),  between  the  head  and  wad,iu  the  man- 
ner set  forth. 

14.  Apparatus  for  acsnun.ia  Gas;  Mnthlaa  1'.  Coons  Brooklyn,  New  York. 

Claim — The  form  and  modo  of  arrangement  of  tho  r "tort*,  hi  specified,  for  the  purpose  of  combining  ■ 
series  of  gaa-genoratini;  retort*,  a*  combined,  for  extending  ..r  dimiuUhiug  its  cm|iacity  of  generating  gas  in- 
definitely.   Also,  the  combination  of  a  diaphragm  surrounding  a  condensing  chamber  and  escape  pipe. 

16.  Cookixo  Stoves;  Janeph  Cox,  Philadelphia.  Pennsylvania. 

Claim—  Tho  chamber  above  the  top  oven  plate,  communicating  with  the  external  air  and  fire  chamber. 
Whereby  there  is  effected  the  double  function  of  aiding  combustion  and  equalizing  the  teniiarature  of  tho 
upper  portion  of  the  oven. 

lfl.  Variable  Cur-orr  for  Steam  Engines;  Alexander  Crumble  and  Russell  D.  Brigga,  Brooklyn.  New  York. 

Claim— The  arrangement  and  combination  of  the  toggle  rod*,  slide,  rocker*,  stems,  and  lifters,  aa  de- 
scribed. 

17.  Tobacco  Pre**,;  Edward  and  Wm.  B.  Cunningham,  Powhatan  Court  How*,  Yirgirda. 

Claim — Producing  an  improved  hand  press  which  is  especially  calculated  to  aid  In  compressing  bunches; 
of  leaf  tolxicco  into  the  prujier  slmjie  for  packing  or  "prizing  ;"  tlta»  said  press  be.ng  composed  of  a  narrow 
open  box  which  baa  a  fulcrum  piece  and  a  false  bottom  combined  therewith,  and  a  removable  lever  udaptcd 
thereto. 

18.  Lamps;  Michael  A.  Diet*,  Brooklyn,  New  York, 

Claim— Securing  or  connecting  the  deflector  to  and  into  the  chimney  band  by  meant  of  a  groove,  aa  de- 
ne ri  bed. 

19.  Loci  POR  Pnxo-rORTES;  P.  P.  Dodg»,  West  Cambridge,  Massachusetts. 

Claim— Actuuting  tlie  bolt  by  iiinint  of  the  arm,  of  the  tumbler,  and  the  recess  In  the  bolt. 

90.  PiAMo-PORTtu ;  Spencer  11.  Drigtfs,  City  of  New  York. 

Claim — So  arranging  and  applying  tho  sound  board  and  at  ring*,  and  no  constructing  and  applying  the 
bridge  or  bridge*  of  a  piano-forte,  that  the  depth.*  of  tho  bridge  or  bridge*  at  the  1-earing  point*  of  the  seve- 
ral string*,  and  the  distance*  of  the  several  strings  from  the  board,  are  all  in  the  same  pioportien,  or  there- 
abouts, to  the  length  of  string. 

21.  JfACfltXB  fob  F(U*o  Gij»  Sawb;  James  W.  Elliott,  Prattvillf,  Alabama. 

Claim — 1st.  Making  said  table  adjustable  at  laith  ends.  2d,  The  standard,  with  the  adjustable  post  and 
dotted  bar  fir  supporting  the  cylinder  of  anwi.  3d,  Mukinc  the  way  hiIjui!  il>le.  both  pet|M-udicularly  and 
laterally,  fur  bringing  the  frame  to  any  desired  i»«:tn>n.  4th,  The  use  of  the  clamp  screw,  in  combination 
with  the  way  for  holding  the  frame  In  |HM!ti»n.  6th,  A  jmwI  held  in  place  by  the  oiled  spring  and  operate*! 
by  the  connecting  rod,  rock  shaft,  and  levers  or  an  to-  f<r  lot  iting  the  siws.  Oth.  The  fnciion  plate*  for  hold- 
ing and  moving  the  saws,  mid  phi  tea  Wing  ammpd  as  de»ei  ibed.  7th,  The  adjustability  of  the  guiiks,  for 
the  purpose  of  pressing  the  flies  more  or  has  against  the  s.iws,  at  pleas ure. 

22.  Form  mo  Curved  Electrotype  Plates;  Wm.  II.  Elliott,  Plattaburg,  New  York. 

Claim — 1st,  The  employment  of  ledges,  in  combination  with  the  form,  for  the  purpose  of  holding  a  com- 
pound flexible  impression  sheet  or  ty|ie  matrix  in  the  required  form,  with  or  without  screw*.  2d.  Hie  em- 
ployment of  curved  ed^e*.  iu  com  hi  nation  with  the  form,  when  mid  rdgv*  are  so  arranged  in  relation  to  said 
form  that  the  edge*  of  the  compound  impression  sheet  shall  Is-  held  tirmly  between  Hu  m,  for  the  purpoae  «d 
holding  aaid  inipre-ution  sheet  or  type  matrix  In  a  cylindrical  foiin.  yd.  The  employment  of  air  escapes,  iu 
combination  with  form,  box.  and  the  flexible  impression  sheet,  «o  as  to  provide  (or  the  escape  of  air  from  be- 
tween the  said  impression  sheet  and  form.  4th,  The  eombinatioii  and  arrangement  of  the  concave  form  with 
the  adjustable  wires,  f>r  the  purpose  of  holding  the  impre**i»n  sheet  In  contact  with  the  concava  side  of  said 
form.  6th.  The  employment  of  a  curved  imprraaion  sleet  of  suAUiciit  elasticity  that  it  may  W  straightened 
out  while  tho  matrix  is  b  ing  firmed  by  the  ty|»e.  and  th-n  spring  «l>  again  by  It*  own  power  to  the  form 
required,  in  combination  with  the  curved  lorui,  when  usi'd  for  the  couatructiou  of  a  curved  type  matrix. 

23.  SnwuLE  Machine;  Wm.  Kirkpatrick,  Lancaster,  Pennsylvania. 

Claim— 1st,  The  add-d  plate,  constructed  as  described,  and  when  acting  in  combination  with  the  wrought 
Iron  piece  and  spring.  2d,  The  guide  piece,  aa  arrang  d  and  for  the  purpo*  »|>ct'ined.  3d,  The  ct»mbinati.iu 
of  the  rod  with  the  pieces,  g  g  and  a  a,  by  means  of  which  the  frow  is  enabled  to  accommodate  itaelf  to  the 
winding  grain  of  the  timlier. 

24.  IIa.vdlx  for  Cvtlxbt  ;  J.  W.  Gardner,  Shelburno  Falls,  Maaaachusett*. 

Claim— Attaching  the  handle  to  the  knife,  or  other  Impli  ment*  or  tool,  by  means  of  a  rang  provided  with 
a  cylindrical  projection  and  Isdsters,  the  tang  and  projections  l*<mg  fitted  iu  a  longitudinal  kerf  or  cut  and 
hole  In  the  handle,  the  bolster  bearing  on  the  end  then-of.  and  the  tang  secured  lu  the  handle  by  a  rivet. 

25.  IIachime  tor  Cleaxixo  Grai.v;  T.  G.  Gl  ii»<n,  Rochester,  New  York. 

Claim — The  arrangement  of  the  screen*,  vibrating  lou^itudlnally  with  the  fan,  removable  apron,  and 
detachable  smut  cleaner. 

2(5.  Valve  Grab  fob  Steam  Exoiner;  Tliomaa  Hawkins,  Mobile,  Alabama. 

Claim — The  combination  of  the  bearing  and  suspending  flatea.  one  on  the  too  and  the  other  on  the  lifter, 
with  a  self-acting  (or  pendulum)  catch  lor  the  purpose  or  holding  opcu  the  •team  valve  to  any  deoired  point  of 
the  stroke. 

27.  Wheel  wild  nTs'  MAcnnrs;  T.  L.  Hawkins,  Stnrgwon,  Miaeouri. 
Claim— The  arrangement  of  the  several  parts,  au  dcscriUd. 
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28.  Ladies'  Hoof  Skirts;  John  Holmes, 

Haim— 1st,  Conetructlng  a  skirt  of  « knotted  "  or  *'  network,"  and  this  I  claim  whether  tbe  meshes  on 
the  front  ami  back  of  the  skirt  are  alike  or  not.  2d,  Knlargiiig  the  rem  upper  portion  of  a  skirt,  formed  by 
a  series  or  meshes  to  foim  the  bishop  shape,  by  Incieassng  the  lelatlve  size  or  uuinUr  of  nieshcs  on  the  rear 
—  portion  thereof,  us  coni|tared  wiih  ttxwe  in  the  same  murse  on  the  fiotit  ol  Hie  skirt.    3d,  Tin'  horlron- 


le-wupporting  spring,  id  combination  wiih  the  comj.r.  mmhI  tare  and  the  upper  tart  of  the  skirl.  4ih, 


ibinatiou  ot  the  "uctted  skirt"  with  the  ho».ps,  spring,  compressing  tape,  and  waist  baud. 

29.  Una  Crimper;  Ell  wood  Ivins,  Waterbury,  Conuecticut. 

Claim — A  hair  crimp,  composed  of  a  fork  and  clasp,  made  as  described. 

30.  Eco-rcater;  8.  F.  Jones,  St.  Paul,  Iudiana. 

Claim— An  egg-beater  having  a  cup,  abaft,  strap,  tube,alottcd  bar,  cords,  attacbed  to  shaft,  and  to  adjiwt- 
ins  screws  in  bur. 

81.  Skates;  Uriel  Josephs,  Qulncy,  Massachusetts. 

Claim— 1st,  Tlie  combination  or  the  braces  or  struts  with  the  plates,  either  with  or  without  tbe  screw. 
2d,  The  oumbuiatiou  of  the  bar  witli  tbe  runner. 

32.  Measuring  Faucets;  Ira  Kinnian,  Freepurt,  Illinois. 

Claim— 1st,  Tbe  employment  of  an  endless  screw,  or  Its  equivalent.  In  combination  with  the  rotating  slide 
and  eccentric  chamber,  ad,  The  r»  gister  whet- 1  aud  Index  hand,  in  com  hi  nation  with  the  stop,  when  the  i 
I*  operated  by  tbe  stem  of  the.  ndless  screw, so  as  to  indicate  the  quantity  of  liquor  drawn  through  I 

33.  Windlass;  David  Kuowton,  Camden,  Maim*. 

Claim— The  wim-h  shaft  provided  w  ith  barrels  and  connected  to  the  windlass  by  gears,  and  so  arranged 
that  the  windl  u»«  may  be  worked  by  the  winch  shaft,  or  the  winch  shaft  and  barrels  may  be  worked  lude- 
|>eudeut  of  the  windlass. 


34.  Steam  Boilers;  L.  Lcfebre,  Donaldsonville,  Louisiana. 

Claitn-The  longitudinally  fluted  boiler,  braced  as  described, In  combination  with  tbo  conformable 
'  the  exterior  tine. 


36.  PvMrs;  A.  W.  Lloyd,  Otis,  Massachusetts. 


,  meotand  combination  of  the  side  rube,  pipe,  valve,  and  plstou,  as  descrilted. 
[The  invention  consists  in  the  use  of  a  hollow  piston,  provided  wiih  a  valve  and  fltt.d  within  a  proper 
cylinder,  an  air-chamber  being  connected  with  the  cylinder,  and  also  a  side  water; 


W.  Gkinmno  Mou;  J.  C.  Lyous,  Auburn,  and  U.  F.  Philips,  Seneca  Falls,  New  York. 

Claim— Tbe  described  arrangement  and  combination  of  the  grinding  cone  and  the  corn  cracker,  when 
the  ft.rmer  is  arranged  on  a  shaft  which  receive*  a  longitudinal  motion  by  menus  of  a  baud  wiu*  1,  ami  from 
w  hich  motion  Is  conveyed  to  tbe  corn  cracker  by  means  of  wheels. 

37.  II ABrernNO  Machine;  Henry  Marcel  I  us,  Amsterdam,  New  York. 

Claim— The  corrugated  finger  bar  cast  with  the  cutting  projections,  in  combination  with  the  detachable 
fingers,  constructed  in  the  maimer  specified. 

38.  Rotary  Eno/Sb ;  Charles  Miller,  B -  llevUle,  Illinois. 


In  m^^titi A" th*  P*rU  ■pedfled' ln  combin»tioo»  telng  and  constituting  a  rotary  steam  engine,  as  asked  for 

3».  Locomotive  Machine  for  Propelling  Ploughs,  4c;  Wm.  P.  Miller,  Marysvllls,  California. 

Claim— The  combination  of  tbe  endless  chain  or  track  with  the  leading  and  driving  wheels  and  support- 
ing trucks. 

40.  Mope  or  Attaching  Harness  Breeching  to  Waoon  Thills;  Aaron  Parker,  Coventry,  New  York. 
Claim— The  mode  of  attaching  the  hold-back  straps  to  thills  of  vehicles,  by  having  a  metal  ring  to  slido 

under  a  spring  snap,  in  such  manner  that  it  will  unfosteu  of  itsell  when  the  truces  am  unhitched. 

41.  VtLCASiriNO  Caoutchouc;  D.  D.  Panuelee,  City  of  New  York. 

Claim — 1st,  The  method  described  of  treating  caoutchouc,  gutta-percha,  and  their  compounds,  by  em- 
ploying agents  in  an  oritur  ui  or  guseous  state,  combined  with  it  solvent  in  a  liquid  suite.  2d,  In  combination 
w.lli  a  solutiuu  prejiaieil  io  the  tux  mi  >r  »[>ecined.  to  op-rate  on  caoutchouc,  gutta-percba,  or  their  compounds, 
preparing  Die  said  cauiitchouc,  gutto-perclia.  or  their  compound*,  by  blending  or  incorporating  therewith  sui- 
pbur.  M,  Dissolving  sulphur  In  the  proportions  *,  t  forth,  or  thereabouts,  in  the  soiutiuu.  pie|*»rcd  as  speci- 
fied, when  the  sonic  u  used  in  combination  with  rubber,  gutta-percha,  or  their  compounds,  previously  free 
from  sulphur. 

42.  Cements;  Nelson  Pa rmetar,  Gardner,  Massachusetts. 


Claim— An  improved  fire-proof  cement,  composed  of  said  Ingred.ents,  in  the  proj>ortlon.s  ami  in  the  man- 
ner set  forth. 

43.  Wrench  roa  Gas  Fitters  ;  O.  P.  Phillips,  Albany,  New  York. 

Claim — The  jaw,  arranged  to  slide,  so  as  to  wedge,  gripe,  or  tighten  and  bold  tbe  article  to  be  turned. 
Also,  the  nut,  K,  arranged  to  slide  freely  on  the  bur,  ami  so  thnt  it  may  be  locked  to  the  bur,  when  desired,  In 
combination  with  the  bur.   Aud  in  combination  with  the  nut,  the  tightening  nut,  I,  arranged  as  described. 

44.  Adjustable  Pile-driver;  Thomas  Place,  Alfred  Centre,  New  York. 

Claim— 1st,  Attaching  the  frame  to  the  axles  by  means  of  tbe  l»olt,  aud  rack  plate,  and  guides,  to  admit 
th?  lateral  adjustment  of  the  monkey  guide*.  2d,  Screwiug  the  monkey  guid  s  in  the  frame,  by  means  of 
the  universal  joint  and  the  sliding  joint,  arranged  witli  the  lever  and  nick  tateli.  or  their  equivalents,  to  ad- 
mit of  tbe  lateral  inclining  of  the  guides,  as  well  as  the  forward  aud  backward  movement  of  the  same.  3d, 
The  combination  of  ihe  frame  and  guides,  when  constructed  and  arranged  to  operate  conjointly,  and  to  admit 
of  the  adjustment,  as  described.  4th,  The  arrangement  ol  the  button  or  stop,  levers,  aud  catch,  aut 
colly  releasing  the  shaft  froiu  the  windlass. 

45.  Latch  Himocs;  John  llant,  Washington  City,  D.  C. 
Claim — Tbe  binges,  when  provided  with  projections  and  latch,  and  when  constructed  as  set  forth. 

40.  Cotton  i'mousta;  H.  W.  Handle,  Burnsville,  Alabama. 

•  shaft,  as  described,  in  i 
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47.  RETOLVtNO  FlRB  Arxs;  Joseph  Rider,  Newark,  Ohio. 

Chum — 1st,  The  cucking-dog  with  its  notches,  applied  in  combination  with  the  hammer  and  trigger,  and 
with  a  stationary  slop  to  ettect  the  cocking  of  the  huuimcr  «u»l  tiling.  2d,  In  combination  with  the  alx>ve, 
providing  tbi'  bui in-  cocking  dog  with  u  notch  iu  it*  extremity  to  l<e  v\*  rated  upon  by  a  tuotl)  on  the.  trigger, 
to  opcrute  lb"  niece  cnlin.lv  by  t lie  trigger  for  rapidly  repeat. d  tiring  without  corking.  M,  Combining.  th« 
locking  lever  with  tin-  c.sking-dog.  by  u>>  huh  of  a  tooth  ii|m.h  ibr  h-ver  ami  u  tooth  upon  the  dog,  the  tooth 
being  tonne.)  to  oj»eiatc  tot  4th,  Tin-  con-ti  u<  timi  ami  application  of  tht*  trigger  guard,  in  combi- 

nation v.  itb  th.  liK-kuiK  lever*.  I"  serve  Hit <■<  pin  p.  -i-.  \  i/ :  the  gn  ud,  as  the  lever  for  operatlug  the  ram- 
mer, and  as  the  spring  for  operating  the  baking  I  vcr,  or  it*  equivalent. 

43.  Cider  Mills;  Joseph  Ros.ncr.uw,  Avocu,  Sew  York. 

Cbiim — The  arrangement  of  the  cutting  cylinder  and  the  tearing  cylinder  within  the  hopper,  the.  one 
acting  upojt  a  plane  and  the  other  ti|»on  a  cm  ved  smfucu,  and  the  tearing  cylinder  ao  grand  a*  to  bavre  rapid 
roUition  as  regards  the  rotation  of  the  cutting  cylinder.  2d.  The  arouigemeiit  of  the  grinding  cylinders  aud 
pn-wmg  cylinders  with  the  endless  apron,  chute,  ami  hopper,  when  they  are  geared,  ao  set  forth. 

4S.  Mail  Bars;  Washington  Kudd.it li,  Ualtiuiorc,  Maryland. 

Claim — The  arrangement  of  the  jointed  plates,  staphs,  jointed  slide,  with  projection,  when  applied  toba£* 
With  riveted  and  stitch  d  scums. 

6u.  Pincuino  and  Stamping  Pbws:  Stephen  1*.  Rugbies,  Boston,  Massachusetts. 

Claiin — So  combining  in  u  press  for  punching.  stamping.  Ac,  a  coarse  and  Ant*  threaded  screw,  with  lh« 
power  that  drives  the  pr<  as,  a«  thai  the  coarse  screw  may  be  in  action  wbeu  s|*-ed  or  motion  is  required,  ami 
the  tine  screw  when  jm»wi  r  is  required ;  th  •  I  rmn  ccasin-  itsaciiou  and  the  latter  Cuming  into  action  accord- 
ing to  the  resistance  ngaitrst  the  punch  or  die. 

61.  Com*  and  Cob  Cuttle;  Sauiucl  B.  Sbiuu,  Philadelphia,  Pennsylvania. 

Claim— The  i-xuliar  construction  or  the  cutter  bead,  with  or  without  the  combination  of  the  kniTM  and 
crusher*,  arranged  in  the  maim  r  *el  forth. 

li.  Wasuinu  Machine  ;  Ollofl  s>lu>stroni,  Album,  Illinois. 

Claim— The  combination  and  arrangement  of  elate,  levers,  serrated  plates,  with  1 
lea*  apron,  lever,  and  i>avt  l. 

63.  CorrRS-ROASTERs :  Jonathan  P.  Simmons,  Bul.lwintville,  York. 
Claim — The  combination  id  tin-  revolving  ring  with  the  spherical  i 

64.  Spinnino  Flters;  D.  F.  Smith,  Manchester,  New  Hampshire. 

Claim— Tlie  construction  of  the  arm  and  ate  in  of  the  compressor  of  one  ] 
piece,  so  applied  an  to  cuunuc  the  stem  iu  the  car*  on  the  fly.  i-lubc. 

66.  Uarvestino  Machines;  Joseph  1).  Smith,  Lancaster,  Ohio.* 

Claim— lit,  The  arrangerm nt  of  the  mechanism  for  adjusting  the  cutting  apparatus,  confuting  of  the- 
rack  bars,  hinged  to  the  cutting  iipjairatus  shaft  provided  with  -pinions,  and  ratchet  wheel  and  pawl,  when 
employed  iu  combination  with  the  u.rjuslable  wheel,  in  the  manner  sjx'A  itbHl.  -M,  The  employment  of  the 
ball  journal*  of  the  reel  shaft.  In  ivmhi nation  with  the  oR'-side  hoiizoiitully  turning  timber  of  the  reel  frame. 
Sd.  The  combination  of  the  accoinlary  riatidaid,  arranged  on  the  sickle  Uir  with  th.'  hinged  laterally  adjust- 
able brace,  iu  the  maimer  dt»Liib-  d.  4th,  The  combination  with  the  upward  curred  etlge  of  the  sickle  bar, 
of  the  overhauling  upper  lip  aud  under  Isnk  extension  tlunch  of  tiu?  sickle  guard  or  tooth.  5Ui,  The  spring 
Catch  arranged  <>u  the  sickle  luck,  in  combination  with  the  stop-notch  lotuicd  in  the  pitman,  for  the  purpoao 
of  tasteuing  the  »ickle  or  cutti  i-bmk  to  the  pitman. 

6o.  Rotary  Plaxino  Macuinls;  Wiu.  U.  Smith,  Newport,  Rhode  Island. 

Claim— The  combluatiou  of  the  rutatiug  cutter  head  with  the  central  adjustable  bearing  plate,  arranged 
as  set  forth. 

67.  1'ob.tabli  Iiofi*E  Powers;  George  W.  Swift,  Oxford,  MU»issippi. 

Claim — The  arrangement  of  Wind  wheel,  shafts,  idlers,  roller,  and  cord  or  chain. 

68.  Machine  for  Ccttino  Wooden  Clrved  Moildim;8  ;  Isaac  I*.  Tice,  Baltimore,  Maryland. 

Claim— The  adjustable  W«l  foj  ined  of  the  blocks  in  couuexiou  with  the  flexible  guide  plate,  rotary  cutter 
bead,  aud  the  feed  or  preasurv  toilets,  or  their  equivalent*. 

6».  Bta«AL«  for  Fouuirm;  Ueztfkiah  1>.  Trea*lwell,  Klmira,  New  York. 


Claim— The  combination  of  the  catch  platea  aud  conical  stoi>«,or  their 
through  a  series  of  hole*  in  the  catch  plates.  / 

60.  Water  Wheels;  Wm.  Walker,  PontJuc,  Michigan. 

Chum— 1st,  The  employment  or  uso  of  the  airjnsUblc  plates  attached  to  the  inner  pasta  of  the  plates,  e, 
of  the  buckets.  2d,  Providing  the  buck -ts  with  aihinuble  phtU-s  to  j)ievent  injury  to  the  buckets  by  the  en- 
trance into  the  acroll  of  hard  (  reign  sul»tanees. 

[This  invention  ndat  stoan  improvement  in  horixontal  centre-discharge  water  wheels, and  coosUt<flrst, 
in  having  the  front  or  outer  j>ai  u-  of  the  buckets  made  movable  or  adjustable  iu  sucb  a  way  that  in  case  of 
Btoocs,  sticks,  or  foreigu  substances  of  .my  kind  entering  the  scroll,  the  buckets  will  be  allowed  to  yield  or 
giva,  and  be  prevented  from  being  broken.  The  invention  consists,  secondly,  in  the  employment  of  a  sen.* 
of  adjustable  plates  or  sto|«,  applied  to  the  wheel  in  such  a  manner  that  the  issues  or  (haeharge  orifices  be- 
tween the  buckets  may  be  eulaigvd  or  contracted  as  circutiistaiax<s  nmy  nqaire,] 

61.  Lamp  Shades;  Charles  aud  Ann  i  C.  Wilhelm,  Pbilaiielphla,  Ponwylrania. 

Claim— The  combination  of  the  metallic  shade  with  the  paper  pictures  between  the  sheets  of  mica. 

62.  Met  a  luc  Lathe;  Wm.  KaWorlben,  City  of  New  York. 

Claim — A  corrugated  ]Mereed  short  of  metal,  subsUntially  such  as  specified,  either  with  or  without  rods 
or  tubes  pasaed  through  the  apertures. 

63.  Harvistixo  Machines;  W.  A.  Wood,  Hoosiek  Falh,  New  York. 

Claim— Kfiectiug  an  oblique  delivery  of  the  cut  grain  from  the  platform  where  it  fells,  by  a  series  of  car- 
rying belts  of  different  lengths. 

64.  Machine  for  Marino  Pearl  Barlet;  Aogust  Wulse,  St.  Louis,  Missouri. 

^^CUim— The  arrangi  inent  ami  combination  of  the  frame  or  wheel,  a,  pinions,  t  and  u,  and  wheel,  L, 
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65.  Alt  Exam;  Stephen  Wilcox,  Jr.,  Westerly.  Rhode  Island. 

Claim — 1st,  The  arrangement  of  the  changing  cylinder,  B.  and  working  cylinder,  ».  and  the  valve  or 
Tajvesby  which  piston,  h,  is  made  both  to  change  the  air  from  the  old  to  the  hot  end  of  th«  cylinder,  and  to 
receive  a  fresh  Tolume  of  air  from  the  n-xt  stroke,  with  the  advantage*  «et  f«rth.  2d.  Automatically  regu- 
lating the  temperature  of  the  interior  of  the  heating  surfaces  by  the  etnplovment  of  the  part*,  h  and  L.  ar- 
r*ntr«l  relatively  to  the  heating  surfaces  «f  the  cylinder*,  a  and  B.  and  u.  the  damper,  or  iu  equivalent,  in 
the  line.  3d.  (living  the  regenentor  an  increasing  are*  from  the  eoM  to  tlie  hot  aide.  4th,  Working  the 
single  valve,  in  combination  with  the  two  pistons,  a  and  b,  ua  described,  so  as  to  thereby  accomplish  the  three- 
fold purpose  of  Induction,  eduction,  and  equilibrium  valve. 

66.  Ahaloamator  ;  P.  B.  Cavanah.  A«j«I  pi  or  to  pelf  and  R.  It.  Northrop,  Pioneer  Hills,  North  Carolina,  and 

W.  A.  McCulloch  and  K.  C.  Aiken,  Albany,  New  York. 

Claim— The  arrangement  and  combination  of  the  elevated  quicksilver  channeU  near  the  rim  of  the  oscil- 
lating amalgamating  pan. 

'  [This  machine  i»  more  particularly  intended  for  the  washing  and  amalgamation  of  gold  fbnnd  in  quarts 
rock,  but  nlao  applicable  to  the  extraction,  by  washing  and  amalgamation,  of  gold  and  other  metals  from  vari- 
ous foreign  suttstancea  with  which  they  may  be  found  incorporated  in  nature.  It  con«i*t*  of  u  circular  jam 
containing  a  peculiarly  comitructed  aerie*  of  concentric  channel*,  arranged  to  oscillate  ol*>ut  a  vertical  axis, 
and  furnished  with  a  central  funnel  and  distributing  rone  to  cause  the  pulverised  metalliferous  matter  from 
which  th*  gold  or  other  metnl  ia  to  I*  extracted,  to  lie  fed  with  a  suitable  amount  of  water  all  round  the  out- 
ermost channel,  from  whence  it  has  to  make  In  way  from  one  to  another  of  the  several  channel*  over  and 
among  quicksilver,  which  is  contained  iu  certain  or  all  of  the  channels,  to  a  discharging  pipe  or  orifice  at  or 
near  the  ceutre  of  the  vessel.] 

67.  Cuaxn  for  Roofikg ;  Nathan  A.  Pyar,  Medford,  Assignor  to  self  and  Ruffes  Kendrick,  Cambridgeport, 

Claim — A  central  layer  or  woh  of  cloth,  or  its  equivalent,  covered  on  both  aides  with  adhering  layers  of 
wmter-pmoflng.  the  ontward  side  of  one  of  which  is  covered  with  a  layer  of  |«ipi-r  fixed  thereto  by  contact  with 
the  water-proofing  while  it  is  in  a  warm  and  plastic  state,  while  upon,  and  cinltcddcd  in,  the  outward  side  of 
the  other  layer  of  water-proofing,  while  in  the  state  just  described,  ia  a  layer  of  sand,  or  its  equivalent,  form- 
ing the  uppermost  or  weather  surface  of  the  article. 

68.  Mechasum  for  OfWATtw  Steam  ob^ Air  8ioj«ai  Woibtlu ;  Moses  0.  Parmer,  Balem,  Assignor  to  Wm,  P. 

Claim— The  combination  of  an  electro-magnetic  escapement  with  the  mechanism  described  for  operating 
a  steam  or  air  whistle. 

69.  Rixn  Oroahs;  Th^ot.hlle  Angnste  Rousseau.  Belleville  (near  Paris),  Assignor  to  Edouard  Alexandre,  Paris, 

France;  patented  in  France,  January  23,  1857. 

Claim — 1st,  The  arrangement  of  the  wind  chambers  and  registers  or  stops,  in  combination  with  the  reeds, 
Whereby  each  key  operates  aa  many  valves  as  there  are  stops  in  th^  instrument,  but  only  those  notes  are 
caused  to  sound  where  the  register  is  open,  thus  rendering  the  fingering  easy  whatever  may  be  the  number  of 
stop*.  2d,  The  arrangement  of  the  valves  and  km-e-pbves,  in  the  manner  specified.  3d,  The  manner  speci- 
fied of  arranging  the  various  plans  or  stories  of  the  instrument,  and  hinging  the  snroe  together  for  affording 
access  to  the  different  parts. 

70.  Valves  for  ftrrui  Evoives:  Wm.  Shepherd,  Jr.,  Assignor  to  Thomas  Holmes  and  Van  Wyck  Poster. 

Brooklyn,  Eastern  District,  New  York. 

I  do  not  claim  the  prevention  of  the  slamming  of  the  valve,  without  reference  to  the  means  by  which 
such  result  is  accomplished;  neither  do  I  claim,  broadly,  the  Interposition  of  a  steam  cushion  to  check  the 
notion  of  the  valve.   But  I 

Claim — The  combination  of  the  steam  porta  with  the  cover  operated  ty  the  action  of  tho  valve,  substao- 
t  »is>l  I  v  us*       ri  Ijiti* 

MAY  10. 

71.  CrtTTTATOM ;  Milton  Alden,  Auburn,  New  York. 

Claim— The  desrrilted  arrangement  and  combination  of  the  adjustable  sliares,  the  frame,  and  the  raised 
thills,  which  are  made  out  of  one  piece  with  the  handb-s. 

72.  Machine  for  Sawiso  SmxoLEB;  Wm.  II.  Auld.  Brighton,  Iowa. 

Claim — The  adjustable  aaws  in  connexion  with  the  reciprocating  bolt  carriage.  Also,  the  arrangement 
of  the  notched  racks,  gearing,  weight,  pins,  levers,  and  bars,  attached  to  the  bolt  carriage,  in  connexion  with 
the  stops  for  automatically  feeding  the  bolt  to  the  aaws. 

73.  Macbweb  for  Setaratixo  Stones,  Ac,  from  Clay  ;  Charles  Bamberg  and  Roman  Blaser,  Chicago,  111. 

Claim — The  conical  rotating  screen,  in  connexion  with  the  separator  placed  within  suitable  boxes. 
[A  conical  screen  of  knives  is  connected  with  a  se|iarutor.  and  placed  iu  a  suitable  b>-x  provided  with  dis- 
charge spouts,  and  this  forms  the  invention,  the  object  of  which  is  to  separate  largo  gravel,  stoues,  and  all 
coarae  foreign  substances  from  clay  preparatory  to  its  manufacture  Into  bricks,  pottery,  Ac] 

74.  Solk-ccttixo  Machines;  Jacob  Batchelder,  Salem,  Massachusetts. 

Claim — 1st,  The  particular  and  relative  arrangement  of  th-  levers  with  thecranksfor  giving  the  required 
motions  to  the  cutting  knives.  2d,  The  n_«e  and  arrangement  of  the  adjustable  and  intermediate  gauge  board, 
whereby  each  alternate  sole  can  be  cut  of  equal  or  uneqtiel  width. 

75.  Straw  Cutters;  John  Bean  and  Benjamin  Wright,  Hudson.  Michigan. 

Claim — The  arrangement  and  combination  of  the  knife,  lever,  and  rock  shaft. 

76.  Railroads  FOR  Streets  ;  S.  A.  Beers,  Brooklyn.  New  York. 

Claim— The  construction  of  upright  setfsustaining  rails  of  cost  or  other  iron,  with  car  and  carriage  track 
combined,  to  bo  laid  in  public  streets  and  highways,  and  for  no  other  purpose- 

77.  Brick  MAcnrxn;  H.  T.  Beggs,  Liberty,  and  James  Allen,  Lynchburg,  Virginia. 

Claim — The  combination  of  the  bevel  wheel  ctst  with  the  cells  therein,  for  the  reception  of  the  moulds, 
the  plungers,  with  the  friction  rollers  and  axles,  circular  inclined  plans  ring,  guard,  and  top  plate. 
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78.  Skate  Faitexixo ;  Edward  Bchr,  City  of  New  York. 

Claim — Drawing  or  tightening  the  toe  n ml  heel  straps  of  the  skate  aroond  the  foot  of  the  wearer,  by 
means  of  tlit*  screw  n»U  and  nut*  fitted  in  the  Ntock.  one  emt  <>f  tin*  strap*  being  attached  to  the  Stock,  urid 
the  opposite  end  to  the  nuts  by  iiiiviim  of  the  cords,  or  their  equivalent*. 

79.  Ships'  Stop  Blocis;  A.  J.  Benthy  and  Win.  II.  Allen,  City  of  New  York. 
Claim — The  arrangement  of  roller*  and  wedge*. 

[In  thin  block  the  rope  run*  li«'iwe-n  wedge*  provided  with  rollers,  and  the  moment  the  wedge*  are  re- 
leased, ih  j-  niv  prvsed  toother  l>y  two  helical  spring*,  and  the  more  the  rope  is  pulled,  the  faster  it  ia  held 
between  the  edge*.] 

80.  Corn  Plaxttks;  L.  F.  Binghrun  and  X.  0.  Pierce,  Chicago,  Illinois. 

Claim — The  arrangemeut  uf  tho  rotatiug  planter,  square  tube,  beam,  lover,  "spat  down"  or  loveier,  ami 
scraper. 

81.  Corx  Plaxtebs;  A.  W.  Brinkerhoff,  Upper  Sandusky,  Ohio.  • 

CHfm— The  adjustable  coverer  and  opener,  in  combination  with  lever,  L,  the  weighted  lever,  A,  operating 
the  nUlers  and  rod. 

82.  31  anufactuhb  or  Paper  AND  Paper  Pulp;  Jnmes  Brown,  London,  England;  patented  in  England,  Jnne 

10,  1S57. 

Claim— The  treatment  of  i»aper  and  pai»cr  materia]  with  glycerine,  to  be  employed  for  printing  or  other 
purpose*. 

8o.  Ploughs;  C.  M.  Bryan,  Wright  City,  Missouri. 

Claim — Attaching  the  mould-board  by  means  of  the  bolts  passing  through  cleets  at  the  inner  aide  of  tUa 

mould-board,  and  into  the  landslide  and  handle,  the  bolts  and  the  brace  bar. 

84.  Macrixe*  por  LoaBIXO  II  \t;  S.  V.  Essick.  Moultrie,  Ohio. 

Claim — The  adjustable  frame,  the  rake,  the  rakers,  atid  the  conveyor*. 

85.  Machines  for  Sewixo  Fertilizers;  T.  J.  Borrall,  Geneva,  New  York. 

Claim — The  arrangement  of  the  revolving  cylinder,  divisions,  and  adjustable  perforated  elides. 
80.  Machines  for  Splitting  Leather  ;  D.  II.  Chamberlain,  West  Hoxbury,  Massachusetts, 

Claim- Inclosing  the  cutting  blade  within  an  external  casing  throughout  its  entire  length. 

87.  Convertible  Carruok  Shafts;  It.  J  Colvin,  Lancaster,  Pennsylvania. 

Claim— 1st,  Tlie  attachment  of  removable  shnl'tsby  means  of  adjustable  braces  and  the  hinged  caps  of  I  ho 
pole  .-rah.  2d.  The  curved  or  segment  l»ar«  forming  a  transverse  horizontal  slot  in  which  the  shaft*  are  sup- 
ported at  their  rear  end,  both  «l  s.-|mh- it>  <l  in  the  ordinary  way.  and  when  united  together  as  a  pole.  3d, 

The  hinged  and  pivoted  thill  attachment  for  uccommodatiug  the  width  of  tho  some  to  the  different  positions 
of  the  clips  ujtoti  the  axle. 

88.  BrTTERFLT  Valves;  Nathan  Cojk>  and  Wm.  Tlodgwn,  Cincinnati.  Ohio. 

Claim— The  arrangement  and  combination  of  the  curved  slotted  plate,  valve-box,  stop*,  and  slotted  Talvo 
lever. 

89.  Orwx  Separators;  J.  B.  Cri«t,  Evansville,  Indiana. 

Claim— Hie  arrangement  of  tlie  bla«t  passage,  fan.  screen,  and  riddle,  with  chute  attached,  placed  within 
the  ci»e  or  Isix,  and  in  n  lattoti  with  the  spouts  or  discharge  parages. 

90.  PLOt'Otm;  E.  Davidson.  Batesvilte,  Arkansas. 

Claim— The  combination  of  the  bar.  stirrup,  roil,  with  the  adjustable  supplemental  landalde,  f,  share, 
and  tho  stationary  share,  E,  and  landsido,  c. 

91.  Fence  Post:  II.  T.  Dewey,  Sandusky,  Ohio. 

Claim— The  combination  of  the  ribb  d  |K*t  and  horizontal  flanch  plate,  when  jointed  to  each  other. 

92.  Cultivators;  Wm.  C.  D;«ss.  Lav.icca,  Texas. 

Claim— Tlie  arrangement  of  the  triangular  frame  of  shores,  with  mould-boards  that  may  be  token  off  at 

pleasure,  scni|*>r,  and  cultivators. 

93.  Furnaces  for  IIratixo  Bi'ti.Pi x«s :  B.  W.  Dunklee,  Boston,  Massachusetts. 

Claim — Combining  with  lh>fire-|>ot  and  its  dome  one  or  more  gas-circulating  pipes,  arranged  with  rrsr-^t 
to  the  same,  and  in  the  h  it  air  chamlier  of  the  cas  •.  AI*>,  the  arrangement  of  the  hot  air  discharge  pipea, 
and  the  wings  of  the  arch  of  the  tire  dome.  AN  >.  in  connexion  with  air  r<  gister  to  the  flout  of  the  ash-pit, 
an  air  pipe,  carried  through  the  air  chamber  and  into  the  rear  part  of  the  a-h-pit.  Also,  the  combination  and 
arrang  m;  nl  of  the  hoc  valve  and  the  plate  or  door  with  the  Hue.  the  ]>ipe.  and  the  opening. 

94.  Method  of  Compel  \ti  no  for  Expansion  axd  Contbaction  of  Metallic  Fexces:  Lewis  Eikenberrr, 

Easton.  Pennsylvania. 

Claim— Tho  method  of  making  provision  for  expansion  and  contraction  in  an  iron  lattice  or  other  open 
work  fence. 

96.  Straw  Cutters ;  Stephen  Klliott,  Richmond,  Indiana. 

Claim— Tlie  arrangement  of  boards,  e,  cross-piece,  rods,  j  and  o,  and  lever,  H,  with  boards,  B  and  D>  can- 
vas, c.  rods,  R  and  a.  and  lever,  q. 

90.  Smoothing  Iron;  Andrew  Ellison.  Boston.  Massachusetts. 

Claim— Attaching  the  handle  plate  to  the  *  pa  rule  heater  or  block,  by  means  of  tho  guide  and  slot,  th« 
angular  recess  and  lips,  ami  the  lntchiug  devices. 

97.  Method  op  Strapping  Wood  in  Bendino;  John  L.  Field,  Syracuse,  New  York. 

Claim — The  method  for  connecting  metallic  straits  for  bending  timber,  when  the  ports  are  so  arranged  as 
to  operate  in  connexion  with  the  forming  frames. 

98.  8r.8D  Planters:  D.  8.  Fisher.  Mauck|»ort.  Indiana. 

Claim— The  combination  and  arrangement  of  the  spring  hoe,  adjustable  spring  roller,  with  the  seeding 
and  regulating  apparatus. 

99.  Harrows:  J.  II.  French.  Syraeus*.  New  York. 

Claim— 1st,  The  combination  and  arrangement  of  three  triangular  harrows,  in  such  manner  a*  to  form 


Digitized  by  Google 


American  Patents  which  tewed  in  May,  1859.  85 

dm  triple  triangular  harrow,  by  connecting  the  angl  *  with  flexible  joint*  nr  coupling*,  which  admit  of  the 
free  vibration  of"  the  parte,  ami  tlieir  ready  adaptation  to  the  inequalities  of  the  ground.  2d,  Construct! ng 
triangular  harrow*  of  metallic  bars  or  flat  strips  of  metal,  by  folding  over  the  same  at  the  angle*,  in  such  a 
manuer  that  th«-  draft  strain  of  the  toeth  upon  one  side,  shall  counteract  that  upon  tl>e  other,  and  forming 
the  couplinpi  at  the  same  oj>eration,  by  (biding  iu  link*  or  hooks  at  the  auglo*.  no  bulU  being  required  to  se- 
cure them  iu  consequence  ol  the  aelf-braciug  of  the  part*. 

100.  Coax  Planters ;  R.  B.  Gilbert,  Sutherland  Springs,  Texas. 

Claim— The  arrangement  of  the  ilia  re,  covcrers,  conductor,  cylinder,  and  hopper,  wheel,  and  scraper,  for 
Joint  operation. 

101.  Mail  Bags;  Richard  Oornall,  Baltimore,  Maryland. 

Claim— The  employment  with  a  mail  bag.  constructed  with  a  socket  and  furnished  with  a  lock  or  other 
safe  fastening  of  the  plates,  which  terminate  in  nearly  complete  tubes,  and  with  the  Jointed  rod  or  bolt,  pro- 
vided with  a  hasp  or  other  similar  attachment. 

102.  Rat  Traps;  Henry  Gortner,  Irville,  Ohio. 

Chum— The  rotating  discs  connected  by  tho  plates,  b  b.  in  connexion  with  the  treadle  platform,  plates,  c 
C,  and  bar,  d,  and  the  supplemental  platform,  the  whole  beiug  fitted  to  the  box. 

103.  Mechaxism  bt  which  Employees  Register  their  Timb;  Benjamin  T.  Harris,  Brooklyn,  New  York. 
Claim— 1st,  The  munm-r  of  mounting  the  cylinder  on  the  spring  barrel,  and  with  the  connecting  coup- 


ling.  2d,  The  binding  plate,  fitted  and  acting  to  retain  the  ends  of  the  pa|*r  to  the  cylinder.  3d, 
run  anient  and  manner  of  constructing  the  slides  and  impressiou  point.   4th,  The  rollers  and  their  pawls,  in 
connexion  with  the  sUdea  and  openings  In  the  front  plate, 

104.  C0R.1  Plasters  ;  Samuel  E.  Hartwell,  City  or  New  York. 

Claim — The  arrangement  of  the  slide,  shoe,  and  hoe,  connecting  and  acting  in  the  i 

105.  Sekdixg  Machines;  Samuel  Henry,  Chenoa,  Illinois. 


*> 

106.  Harvebtimo  Machixe;  Moses  Q.  Hubbard,  Penn  Yan,  New  York. 

Claim — The  conformation  of  the  intermediate  fingers  of  a  reaping  and  mowing  machine,  having  a  conical 
form  with  a  »traight  outline  from  point  to  heel,  so  as  to  present  a  straight  gradual  taper  on  the  underside  as 
well  as  above.    Also,  the  safety  flauch  for  securing  tlie  pitman  counexion. 

107.  Macbixis  for  Brrakwo  Coal  ;  Charles  W.  Kennedy  and  Ricliard  T.  Brown,  Williamsburg,  New  York. 

Claim — The  arraogeoient  and  com bi nation  of  tho  polygonal  spiked  drum,  spiked  crashing  plate,  and 
spiked  clearing  plate. 

108.  Railroad  Cak  Brakes;  Lewis  Kirk,  Reading,  Pennsylvania. 

Claim — 1st,  The  arrangement  of  tho  band-wheel  and  the  rod.  In  combination  with  the  pump,  so  that  by 
depressing  the  rod  the  pump  is  placed  iu  working  order,  and  that  the  same  can  he  operated  by  means  of  the 
hand  wheel.  2d.  The  arrangement  of  the  spring  catch  which  is  attached  to  the  piaton  rod  of  oue  <»f  the  pump 
cylinders,  in  combination  with  the  bell  crank,  or  its  cquival  tit,  which  is  operated  by  means  of  an  eccentric 
3d,  Arranging  the  coupling  on  a  rod  in  such  relation  to  the  spring  catch  and  the  cock,  that  by  exercising  a 
pressure  on  tho  coupling,  the  rod  is  turned  sufficiently  to  open  the  cock,  and  to  depress  the  spring  catch. 
100.  Man  Bags;  Thomas  J.  Lamdin,  Baltimore,  Maryland. 

Claim — The  placing  of  the  staples  or  buckles  on  the  flap  of  the  bag  or  poach,  so  that  when  the  flap  is 
turned  down,  said  staples  or  buckets  will  pnss  through  the  grummets.  Also,  the  manner  of  forming  the  statins 
of  the  bag  or  pooch,  so  that  they  cannot  be  cut  o|x>u  and  re-sewn  from  the  outside  of  the  back  without  in- 
atant  detection  on  looking  at  the  seam,  as  Its  whole  character  must  be  changed  in  any  such  attempt  or  effort. 

110.  Apparatus  for  Cosductisq  Water  to  Cisterns;  Jabcx  Lewis,  New  Orleans,  Louisiana. 

Claim — Making  the  change  in  opening*  from  the  box,  or  its  equivalent,  by  the  employment  of  a  weight 
containing  wafer  supplied  from  a  roof,  when  the  weight  can  lost*  the  water  it  contained,  and  thus  reduce  It* 
force  of  gravity  to  allow  on  oilier  change  to  las  made,  by  which  tho  water  is  conducted  in  separate  dirsctious 
from  and  to  the  cistern. 

IU.  Jib-boom  for  Vessels;  Charles  L.  Linncll,  Truro,  Massachusetts. 

Claim— The  application  of  the  after  Jib-boom  to  the  bowsprit  by  means,  not  only  of  the  slide  rod  applied 
to  the  bow-sprit,  but  the  slider  connected  with  the  boom. 

112.  Spokb-shavx;  Benjamin  Tolmnu,  Assignor  to  self  and  A.  T.  Ramsdell,  Pembroke, : 

Claim— A  spoke-shave,  constructed  with  an  adjustable  knife  and  adjustable  throat 
applied  to  the  stock  so  as  to  move  with  respect  to  one  another. 

113.  Bxxcn  Plaxe;  Wm.  S.  Loughborough,  Rochester,  New  York. 

Claim — 1st,  The  combination  of  the  screw,  2  (which  takes  effect  in  the  projection,  r),  spring  or  yielding 
rap,  bit,  and  screw,  i,  for  the  purpo**  of  varying  th«  cut  of  tho  bit,  and  at  the  aiune  time,  and  proportionally, 
the  space  of  the  throat,  the  base  of  the  bit  beiug  tho  fulcrum  u|wn  which  it  swings  when  said  changes  are 
made,  the  said  combination  being  applicable  for  the  adjustment  of  tho  bit  in  all  kinds  of  planes.  2d,  The 
adjustable  parallel  fence,  cousti  uct»<d  with  diagonal  slots  for  the  set-screws,  said  fence  being  applicable  to 
match  planes,  and  also  the  stop  with  the  slot  running  up  diagonally  from  the  faon,  the  set-screw,  and  the 
srnidc  pin  keeping  It  in  position,  said  stop  being  applicable  to  panel  ploughs  i 

114.  Improved  Rot  art  Emoixe;  Saium-l  D.  Lount,  Summerville,  Michigan. 

Claim — The  arrangement  and  combination  of  the  rotating  bead,  provided  < 
eccentrically  within  the  case,  the  saddle*  applied  to  the  pistons  and  the  valves. 

lift.  Apparatus  for  Latino  Metal  Leaf  ox  Mocuusos,  £c;  Robert  Marcher,  City  of  New  York. 

Claim — The  method  of  laying  leaf  metal  on  mouldings,  and  other  surface,  by  means  of  a  roller.  Also, 
operating  the  roller  iu  laying  leaf  metal  on  surfaces  by  the  force  of  capillary  attraction.  Also,  the  combina- 
tion of  the  rails,  the  table  for  holding  the  book  of  leaf  metal,  and  the  means  for  holding  the  article  to  be 
grilbVd  or  silvered,  or  the  equivalents  of  the  said  elements,  in  combination  with  the  roller.  Finally,  the  com- 
Im nation  of  the  roller  and  rails,  or  equivalent  guide  ways,  with  the  rebate,  or  equivalent  gauge. 

11(1.  Railroad  Switch;  T.  May  hew,  Ponghkeepsie,  New  York. 

Claim— The  employment  or  use  of  the  adjustable  platform,  In  connexion  with  tho  switch  bar  and  gearing, 
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117.  Puxr  Bona.  John  Mansoo,  San  Jose,  California. 

Chum-- Constructing  the  pump  boxes  of  the  rings  and  bands,  prodded  with  the  uprights  and  the  tra- 
verse pUtea,  when  the  boxes  thus  const  roc  ted  are  provided  with  Uie  valves  fitted  thereon.  Further,  securing 
the  lower  box  in  tb*  bottom  of  the  cylinder,  by  means  of  the  traverse  plate  on  said  box,  and  nancb,  secured 
to  the  inner  side  of  the  cylinder. 

118.  Plast  Protectors;  Kll  Mosbcr,  Flushing,  Michigan. 

Clidm— The  arrangement  and  combination  of  the  folding  sides,  cover,  and  fastening  cord. 

Kese  protectors  are  simply  rectangular  wooden  boxea  covered  at  the  top  with  gauze  or  some  other  ma- 
hirh  will  admit  the  sun's  rays,  air,  and  moisture,  and  at  the  soote  time  exclude  the  Insects;  the  boxes 
beiug  set  over  the  plants  they  are  to  protect.] 

119.  Wind-mills;  Wm.  McAllister,  South  Reading,  Massachusetts. 

Claim— Tlte  series  of  narrow  sails  attached  to  vertically  sliding  rod*,  and  nuited  by  means  of  the  cords, 
and  operating  in  combination  with  the  adjusting  ropes. 

120.  Piotrons;  James  C.  Molthrup,  Bucyrus,  Ohio. 

Claim— Giving  the  beam  longitudinal  and  vertical  motion  by  means  of  the  bearing  plate*,  slot*,  (short 
nor  bolt,  b,  and  long  vibrating  front  bolt. 

121.  Masufacturs.  or  Felt  IIats;  James  Monsch,  Boh  way,  New  Jersey. 

Claim— The  corrugation  of  the  brims  of  felt  or  soft  hats  by  the  employment  of  dies  on  both  sides  of  the 
brim,  whereby  the  corrugation  is  attained  without  stretching  the  brim,  both  the  surface*  being  tlnished  at 
one  operation. 

122.  Roasters;  James  Mulligan,  City  of  New  York. 

Claim— The  detachable  Journal  bearings,  constructed  so  as  to  be  clamped  on  to  the  edges  of  the  < 
In  the  stove  or  range,  and  receive  the  spiL 

123.  Ploughs;  Williamson  Nichols,  Floyd  Co.,  Oeorgia. 

Claim— The  arrangement  of  the 

and  holes. 

124.  Bridles;  R.  B.  NorvelL  Hnntsville, 

Claim— The  cord,  attached  to  a  bridle  or  halter  by  passinc  the  same  through  the  bit  tings  or  ] 

and  over  the  pulleys,  or  their  equivalents,  and  under  the  throat  of  a  horse,  or  other  animal. 

126.  loos  Ties  for  Cottos  Bales;  James  Nuttall,  New  Orleans,  Louisiana. 

Claim— The  combination  of  the  plate  and  movable  clasp,  when  made  use  of  in  confining  the  hooks  as  a 

fastening  for  irou  ties  for  cotton  bales. 

120.  Clotuks  Kami;  Henry  A.  Nutting,  Sooth  Amherst,  Massachusetts. 
CUim— A  clothes  frame,  composed  substantially  of  the  rod  on 

127.  Cultivators ;  Isaac  B.  Palamonntain,  Tarbaro,  North  Carolina. 
CUim— The  arrangement  of  the  beam,  stock,  centre  bar,  stondon 

128.  IIorri  Uat-raers  ;  Oeorge  S.  Reynolds,  East  Bethel,  Vermont. 

Claim — The  arrangement  of  the  boxes,  arch  arms,  elastic  spring,  shoe,  strap,  t,  frame,  and  strap,  L 

129.  Tools  for  MAJcrAcruRit  or  Fire  Arms;  Augustus  Rebetey,  Norwich,  Connecticut. 

CUim— Thi*  use  of  a  crank  shaft  to  carry  a  cutter,  such  erank  shaft  suspended  at  the  centres  of  an  englno 
Uthe,  T  any  similar  machine,  and  receiving  its  motion  from  the  cuunter-shnft  of  such  lathe,  or  similar  ma- 
chine, for  the  purpose  of  cutting  an  eccentric  sliaped  slot  in  the  barrel  of  a  pistol,  or  anything  eh*. 

180.  Water  Wheels;  Sylvanus  Richardson,  Jericho,  Vermont. 

Claim— The  construction  and  arrangement  of  the  shntes  formed  by  Irons,  and  the  arrangement  of  open- 
ing in  plate  f,  in  fig.  3,aud  corresponding  openings  in  piste  f,  in  flg.  6, and  r* 
wheel,  and  case,  and  draft  tube,  and  the  combination  of  the  m 

131.  Hemp  Braees;  John  W.Rinchart,  Lexington,  Missouri. 


Chiirn— The  particular  manner  of  oi*rutiug  the  heater  frsme,  by  means  of  the  lever,  J,  links,  lever,  I, 

connecting  rod,  and  crank. 


132.  Hernial  Trusses  ;  S.  S.  Ritter,  Philadelphia,  Pennsylvania. 

CUim— 1st,  The  construction  of  a  surgical  truss  having  a  short  spring  with  one  or  more  plate*  of  : 
extending  in  front  about  half  round  the  body,  and  held  by  a  strap  or  straps,  forming  the  other  half  of  the 
girdle,  when  the  said  spring  is  curved,  as  shown,  for  the  purpose  of  making  a  more  agreeable  pressuro  on  the 
hernia,  and  lor  fitting  the  ends  of  the  spring  better  to  the  hips,  thus  rendering  the  truss  more  comfortable  to 
the  patient.  2d.  The  dc*cril>cd  pad,  having  a  central  prominence  surrounded  by  a  groove  and  ridge,  when 
the  face  or  sold  pad  is  made  in  one  piece. 

133.  Apparatus  for  Vclcajcixi.vo  Ri  uuer  ;  Edward  A.  L.  Roberts  and  Wm.  J.  Demurest,  City  of  New  York. 
CUim — The  general  arrangement  of  the  stove,  boiler,  and  vulcanising  chamber. 

134.  Oram  Shovels;  David  B.  Rogers,  Pittsburgh,  Pennsylvania. 

CUim— The  so  bending  a  plate  of  iron  into  the  shape  of  a  shovel  ss  to  form  a  i 
the  same  piece  of  iron. 

136.  Cloce  Dial;  8.  R.  Root,  Bristol,  Connecticut. 

Claim — The  combination  of  a  clock  dUI,  metallic  beck,  and  frame,  i 

136.  PR1KTI5U  Presses  ;  Stephen  P.  Haggles,  Boston,  Massachusetts. 

CUim— 1st,  The  combination  of  two  screws  having  different  siscd  threads,  and  operating  together  to  give 
a  greater  motion  to  a  platen,  or  its  equivalent,  at  one  time,  and  more  power  at  another  time,  as  may  he  de- 
sired. 2d,  Connecting  two  such  screws  together,  and  to  the  lever  or  Iwr  that  actuates  them,  by  a  strong  helical 
spring,  that,  by  Iming  wound  up,  becomes  a  clamp,  so  as  to  put  the  two  screws  in  action  one  after  the  other. 
3d.  Running  out  the  bed  of  the  press  on  inclined  ways  for  the  purpose  of  increasing  the  distance  between  the 
bed  and  platen,  which  make*  a  U  tter  entrance  for  the  f  ' 
space  when  they  are  being  run  under  the  platen. 
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137.  AtrrovATic  Primer  for  Yrr.e  Arms;  Jacob  Kupertus,  Philadelphia,  Pennsylvania. 

Claim — 1st,  The  feeding  slide  lever,  applied  in  combination  with  th*  hammer  to  constitute  a  portion  of 
th*  thumb-piece  thereof,  and  with  un  ititcri>»>*  -d  iipriiig.  'M.  Constructing  and  applying  the  feeding  piston 
to  roll  within  the  magazine,  as  set  forth.  3d,  Attaching  the  feeding  piston  which  drives  the  priming  foj  ward 
in  the  magazine  to  a  spring  or  flexible  driver,  which  winds  on  and  off  a  spring  barrel. 

138.  Pumps;  John  Selsor,  Willismsport,  Pennsylvania. 

Claim — 1st,  Draining  the  standing  pip*  and  relieving  the  air  chamber  from  pressure  by  allowing  the 
writer  to  escape  upw.ird  through  the  cylinder,  whenever  the  plunger  ml  is  sufficiently  depressed,  thereby 
draining  the  pi|te  without  draining  the  pump  itself.  2d,  The  splash  plate  with  its  aperture,  when  used  in 
connexion  with  the  vertical  termination  of  the  dun-barge  pipe. 

138.  gnArruto  for  Endless  Cbaix  Horse  Powers;  Th.  o-b.re  Sharp,  Bloomington,  Illinois. 

Claim— The  sliding  shaft,  reels  with  slotted  or  mortivd  hubs,  constructed  and  operating  as  described. 

110.  Seed  Plasties  ;  David  M.  Smith,  Springfield,  Vermont. 

Chum — The  combination  of  the  following  devices  for  operating  the  dropping  slide,  vIe:  the  spring,  the 
rack,  the  pinion,  the  rack  lifter,  the  groove  of  the  reck,  and  the  bitch.  Also,  the  application  of  the  rack 
lifter  to  the  rack  so  as  to  be  adjustable  thereon,  in  the  manner  set  forth.  Also,  combining  with  the  nick  and 
apparatus  carried  by  it,  the  latch  elevator  for  moving  tin-  rock  out  of  gear  with  the  pinion,  and  holding  the 
rack  from  slipping  or  being  thrown  backward,  the  obj  ct  being  not  only  to  prepare  the  ruck  for  causing  the 
machine  to  plant  the  first  dropping  of  seed  in  the  right  place,  but  to  hold  the  rock  out  of  gear  with  the  pin- 
ion while  the  machine  is  being  moved  over  the  ground,  where  it  may  not  be  desirable  to  have  it  plant  seed. 

141.  Rot  art  SrcAJf  Esoixts;  Mathew  Smith,  Pittsburgh,  Pennsylvania. 

CI  dm — The  combination  and  arrangement  of  a  revolving  cylinder,  stem  cheat,  cam  yoke,  supply  and  , 
exhaust  passages,  with  a  stationary  cam,  supply  and  cihaust  cluualM.ru,  when  combined  and  operated  as  de- 
scribed. 

14.L  LtTfiEs  roR  Turxiso  Irrbuular  Porms;  Charles  and  Andrew  Spring,  Boston,  Massachusetts. 

Cbdni— Th"  combination  of  a  griping  rhuck  by  which  an  article  can  be  ao  held  by  one  end  na  to  present 
the  otlter  free  to  be  operated  upon,  with  a  rest  preceding  the  cutting  tool,  whvu  it  is  combined  with  a  guide 
cam,  or  lla  equivalent,  which  modifies  the  uiovenient  of  the  cutting  tool. 

143.  Apparatus  for  Sc perh eati so  Steam;  George  A.  Stone,  RoEbury,  Massachusetts. 

CI  Aim — A  steam  jet.  or  the  equivalent  thereof,  locate.  1  substantially  in  the  position  and  serving  the  pur- 
poses spec 'fled,  in  combination  with  a  superheating  apparatus,  which  is  heated  by  a  portion  of  the  gaseous 
products  of  combustion. 

144.  Rarixo  Attacbhett  for  IIarvbstiso  Machines;  George  Tatlock,  Salem,  Indiana. 

Claim— Operating  the  rake-bead  which  is  pivoted  to  the  sliding  b.ir  through  the  medium  of  the  rotating 
■haft,  connecting  rod.  rock  shaft,  connected  respectively  with  tlie  roil  and  sliding  bar  by  the  arms,  in  ftmm  t- 
km  with  the  arm  attached  to  the  rake-hood,  the  loop  or  guide  attached  to  the  arm,  and  the  bare  or  arms  at- 
tached to  the  platform. 

146.  Burxao  Bedstead;  II.  L.  Thistle,  City  of  New  York. 

Claim — Combining  the  bedstead  frame  with  the  wardrobe,  or  other  case,  hy  means  of  the  hinged  links  and 
movable  slid  •«,  whereby  the  bed  can  be  1  -t  d  jwn  to  n  low  t  level  than  by  any  other  construction  b  fore  known , 
while  at  the  same  time  it  can  bs  let  down  by  a  single  movement,  and  within  a  space  no  longer  than  the  bed- 
stead, and  without  the  necessity  ot  first  drawing  out  part «  f  the  structure  from  the  wall,  or  making  joints  in 
the  side  rails  or  pieces,  the  hing  -d  links  and  slides  giviuj:  •  •  the  structure  all  the  foregoing  advantages.  Also, 
in  combination  with  the  bedstead  frame  connected  with  the  cose  by  the  hinged  links  and  slides,  the  weighing 
of  the  lieu)  end  of  the  frame  to  balance  th  -  weight  or  the  f  x't  end  when  lilting  it  up,  and  thereby  facilitate 
the  manipulation.  Al*\  forming  th  •  supp  >rt  for  the  foot  end  of  the  bedstead  fram.t  by  a  hinged  panel,  so 
tint  the  said  support,  when  the  bed  is  thrown  up,  shall  form  part  of  the  front  of  the  wardrobe,  or  other  piece 
of  furniture. 

146.  HARTEarnro  Mac  dikes  ;  Samuel  Thomas,  Bnrnett,  Wisconsin. 

Claim— The  false  pole  with  Its  attached  sliding  gauge,  which  may  be  adjusted  at  pleasure,  so  as  to  prevent 
aide  draft  and  pressure  upon  the  near  horse. 

147.  Rotaet  11  arrows  ;  Oeorge  W.  Toleman,  Angusta,  Kentucky. 

Cloim— The  arrangement  of  the  frame,  shaft,  iron  circle,  roller,  rods,  and  rod  or  hook,  operating  con- 
jointly,    «et  forth. 

148.  Stoves;  John  Van  and  Henry  V.  Barring* r.  Cincinnati,  Ohio. 

Claim— The  swinging  grated  door  or  hearth,  and  sliding  swinging  register,  in  combination  with  the  rap. 
porting  legs  and  stove,  arrang.-d  as  set  forth. 

140.  Hillside  Ploughs ;  Edward  Van  Camp,  Beadington,  New  Jersey. 

Claim— Making  the  share,  the  I  uiduido,  and  th<  landside  brae  *  of  hillside  ploughs,  each  in  one  piece,  and 
salting  lb  era  together  to  the  mould-board  and  beam,  in  the  manner  set  forth. 

150.  Oram  Separators;  James  Vaughn,  Magnolia,  Illinois. 

Claim— The  arrangement  and  combination  of  the  semi-cylindrical  hopper  having  a  depression  in  its  centre, 
with  the  screen,  buckets,  spout,  d,  fin,  and  spout,  I,  as  described. 

151.  Meat  Sucer;  Wm.  Vine,  Hartford,  Conm-cticut. 

Claim— The  beveled  lip  and  the  pendant,  for  the  purpose  described,  In  combination  with  the  other  parts 

of  the  dr>ed  meat  sheer. 

152.  L.x'X ;  Thomas  K.  Webster,  Lawrence,  Massachusetts. 

Claim — The  guard  or  fonder,  as  described. 

153.  Ciicnst ;  Leonardo  Westbrook,  City  of  New  York. 

Claim — The  use  of  the  projecting  rim  and  the  revolving  disc  working  over  the  man,  In  combination, 
with  the  fixed  and  revolving  radial  dashers,  and  with  or  without  the  regulating  thumb-screw. 
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164.  Ice-pice ;  Milton,  Howard,  Houry  T„  and  JoMph  White,  Philadelphia,  Pennsylvania. 

Claim— The  combination  of  the  ball  and  tube  sliding  upon  the  stem,  in  such  a  manner  that  the  blow 
may  be  ■truck  upon  the  head  of  the  stem. 

165.  Stoves;  John  Oeorge  Widmann,  City  of  New  York. 

Claim— The  arrangement  and  combination  of  the  gas  tubes  with  the  cylinder  and  fire  openings,  so  that 
the  gaaes  which  arise  from  the  beating  of  the  coal  will  be  compelled  to  pan  down  Into  the  fire. 

166.  Haavistuu  Machines;  lloeoa  Willi rd  and  Robert  Ron,  Vergennee,  Vermont. 

Claim— 1st.  The  arrangement  and  combination  of  tb*  hinged  bar  with  the  lever,  as  described.  2d. 
The  arrangement  and  combination  of  the  adjustable  spring,  bar,  adjustable  rod,  spring,  and  linger  bar,  as 
described. 

157.  Harvesting  Machines;  Wo.  H.  Wilson,  Denton,  Maryland. 

Claim— 1st,  The  combination  of  the  vibrating  sector,  rack,  lattice  frame,  and  carriage,  with  the  beam, 
or  its  equivalent,  an<l  the  rake.  2d,  In  combination  with  the  rake  having  its  centre  driven  backward  and 
forward  over  the  platform,  the  swlveling  plute,  ratchet,  and  pawl,  and  adjustable  shifting  stop,  or  its 
equivalent,  whereby  the  rake  is  turned  upon  1U  centre  and  caused  to  sweep  the  grain  off  3d,  In  combi- 
nation with  the  rake  having  Its  centre  driven  back  and  forth  over  tbe  platform,  as  specified,  the  guiding 
Plate  and  rolls,  or  their  equivalents,  whereby  the  rake  is  thrown  back  into  the  proper  position  to  sweep 
across  the  platform  after  having  discharged  a  shesf.  4th,  The  combination  of  the  rod,  M,  with  the  rod,  a, 
arm,  cam,  and  spring.  6lh,  The  stop,  arranged  as  described. 

158.  Combined  Metallic  Street  Ccrb  an»  Gotter;  Wm.  E.  Wortbeu,  City  of  New  York. 
Claim— The  compound  metallic  curb  and  gutter,  constructed  in  the  manner  specified. 

159.  Ploughs;  T.  J.  de  Ysmpcrt,  Bhobola,  Pennsylvania. 

Claim— A  revolving  cone  having  under-cut  or  overhanging  curved  flinches  or  wintrs  that  extend  en- 
tirely from  the  bane  to  the  point  of  the  cone,  so  that  it  will  revolve  upon  Its  abaft  or  journal  by  the  resist- 
ance of  the  earth  alone  against  it,  aud  without  being  driven  by  other  forces.  Also,  in  combination  with  a 
cone  furnished  with  spiral  under-cut  flanches,  and  revolviug  by  the  resistance  of  the  earth  against  It,  the 
mould-board  and  landside  for  turning  over  the  loosened  earth,  and  directing  the  plough  In  lis  path,  as  de- 
scribed. 

100.  Phcnino  Knipe;  O.O.  Belcher,  Assignor  to  self  and  Joseph  8. 11111.  Worcester,  Massachusetts. 

Claim — 1st,  Arranging  the  blade  of  a  knife  in  such  a  manner  that  it  opens  and  closes  by  turning  one 
or  both  parts  of  the  handle.  2d,  The  pins  on  the  blade,  arranged  In  combination  with  the  slots  in  the  platen 
of  the  handle,  for  the  purposes  of  operating  the  blade  aud  keeping  the  same  rigid  when  It  Is  opened  as  well 
as  when  it  is  closed.  3d,  The  slide,  or  its  equivalent, arranged  in  combination  with  the  eye,  for  the  purpos* 
of  securing  tho  two  purls  of  the  hundle  together. 

161.  Boot-crimping  Machines;  James  D.  Black,  Assignor  to  self  and  Eaekiel  Hallet,  Jr,  Boston,  Mass. 
Claim — Machines  for  crimping  boot-legs,  in  which  the  "  hitch-on  "  is  raided  by  the  hand  of  the  operator, 

pivoting  the  device  by  which  the  "  hitch-on  "  is  raised  to  a  spring  clock,  or  Its  equivalent.  Also,  the  pecu- 
liar construction  of  "  hitch-on  "  described,  the  movable  jaws  being  temporarily  closed  upon  both  sides  by  a 
spring,  so  that  they  may  be  separately  opened  for  the  Insertion  of  the  leather,  and  may  he  permanent!/ 
closed  by  a  single  screw. 

162.  Hand-pline;  Simeon  &  Dodge,  Sunapcc,  Assignor  to  self  and  Edmund  Burke,  Newport,  N.  H. 

Claim — 1st,  The  curved  adjustable  cap  iron,  constructed  is  described.  2d,  The  combination  of  the  ad- 
justable cap  iron  with  the  bolt,  the  set-screws,  the  thumb-screw,  and  tho  break  iron,  is  described. 

163.  Khapsaceb;  Wm.  Griffiths,  Assignor  to  self  and  Joseph  II.  Lambert,  Philadelphia,  Pennsylvania. 
Claim — A  military  knapsack  having  the  usual  frame  or  case,  made  and  adapted  thereto,  so  as  to  be 

convertible. 

164.  Coax  Plasters  ;  Wm.  II.  King,  Assignor  to  self  and  Nelson  Colson,  Charleston,  Illinois. 

Claim — 1st,  In  combination  with  the  cams  and  the  arm,  the  arrangement  of  the  rods  in  such  relation 
to  the  seed  cells  that  they  push  out  the  corn  contained  in  the  same.  2d,  The  arrangement  of  the  marker, 
in  combination  with  scraper,  so  that  the  same  never  fails  to  make  a  clear  mark  In  the  track  of  the  driving, 
wheel. 

165.  Seed  Drills;  Charles  Learned,  Assignor  to  self  and  Oeorge  P.  Stevens,  Indianapolis,  Indiana. 

Claim— The  guard  or  series  of  straps,  in  combination  with  the  toothed  roller  and  elastic  guard,  when 
operated  in  connexion  with  the  roller  aud  agitator. 

166.  Maeing  Steels  roa  Sharpening  Knives.  ;  Samuel  Lee,  Assignor  to  Charles  8.  Pomeroy,  Taunton,  Mass. 

Claim— The  combination  of  these  devices,  so  that  by  their  continued  action  they  shall  produce  a  steel 
with  sharp  ribs  or  edges  in  the  direction  of  its  length. 

167.  Cooauio  Stoves;  Henry  0.  Leonard,  Assignor  to  Lemuel  M.  Leonard,  Taunton,  Ma.«sachusetta. 

Claim — So  constructing  and  arranging  one  or  more  of  the  oven  plates  of  the  stove,  that  It  or  they  can 
be  removed,  and  the  flue  or  flues  cleaned,  and  the  plates  replaced,  without  loosening  or  separating  the 
plates  which  form  the  outside  of  the  stove.  Also,  making  one  or  more  of  the  Interior  flue  plates,  so  that  it 
can  be  removed  and  the  flue  cleaned,  and  the  plate  replaced,  without  loosening  or  separating  the  plates 
which  form  the  outride  of  the  stove. 

ICS.  Smole  Thread  Stitches  ;  James  8,  McCurdy,  Assignor  to  Eliaa  Howe,  Jr.,  Brooklyn,  New  York. 

Claim— A  single  thread  Inter  looped  stitch,  In  which  each  successive  loop  is  encircled  by  a  tight  coil  of 
the  thread  of  the  preceding  loop. 

169.  Device  for  Suspending  and  Liberating  Ships'  Boats;  Daniel  P.  Mealey,  Assignor  to  self  and  A.  E.  II. 
Johnson,  Wahhingtou  City,  D.  C. 

Claim — The  hanger,  constructed  with  a  scat  or  scats  for  the  ring  of  the  bout  to  rest  upon,  in  comb! Mo- 
tion with  the  seat  formed  in  the  tumbler,  in  such  manner  that  the  seat  or  seats  of  the  hangtr  shall  coin- 
cide with  the  seat  In  the  tumbler,  that  a  large  proportion  of  the  weight  and  strain  may  be  supported  by 
the  hanger,  which  increases  the  power  of  the  device  to  resist  strains,  and  facilitates  tbe  unlatching  of  tbe 
tumbler.  Also,  in  combination  with  the  arrangement  of  the  opening  in  the  tumbler,  in  combination  with 
tho  scats  and  that  porliouof  the  hanger  which  rises  above  and  overhangs  them,  in  such  manner  that  when 
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lunger.  Alio,  in  combination  with  the  tumblrr  and  hanger,  extending  the  legs  of  the  banger  below  the 
ran>te  of  motion  of  the  opening  In  the  tumbler,  no  M  to  form  a  cut-off  to  the  piissagv  of  the  ring,  and  thus 
prevent  It  from  being  carried  round  with  the  motion  of  the  tumbler.  Alro,  in  combination  with  a  boat 
detacher  making  a  recess  or  shoulder  in  tbe  tumbler,  in  combination  with  a  snug  or  projection  on  the  deed 
eye,  whereby  the  oonuexion  of  the  ring  of  the  boat  with  the  tumbler  may  be  made  with  one  band,  when 

170.  Cflca.x ;  James  0.  Merrill,  Assignor  to  Wm.  A.  Swain,  Chichester,  Now  Hampshire. 

Claim — Tbe  arrangement  of  the  oscillating  lever  and  its  weight  with  tbe  vibrating  shaft  the  Tlbrntlng 
lerer,  the  auxiliary  levers,  ami  the  alternate  reciprocating  dasher  arms,  with  their  dasher,  by  which  the 
o^-illating  power  of  tbe  pendulum  la  applied  to  the  process  of  churning  butter. 

171.  F&crmous  Enameled  Leather;  James  W.Munroe,  Assignor  to  John  South  worth  and  Wm.R.  McKen- 

sic,  Fall  Hlver,  Massachusetts. 

Claim — The  artificial  leather,  composed  of  two  or  more  thick  nessea  of  cloth  united  by  cement  and  var- 
ni«h,  <m>  set  forth. 

172.  Machines  for  Dmoinci  and  0 atherinq  Potatoes  ;  Jonathan  B.  Parvin,  Assignor  to  self  and  Ellas  Strat- 

ton,  llelgbtstown,  New  Jersey. 

Claim — The  combination  of  tbe  weed  cutter  and  roller,  when  mounted  on  a  Bwircl  and  applied  to  a 
potato  digger.  Also,  hiuging  the  fram"  that  carries  the  plough  and  the  endless  apron  on  tbe  shaft,  when 
used  in  combination  with  the  lever,  links,  and  rods,  by  which  the  operator  from  his  Beat  can  raise  up,  lower, 
or  bold  up  the  plough  and  npmn.  Also,  tbe  combination  of  the  adjustable  endless  apron,  borisontal  and 
vertically  vibrating  grute,  and  the  elevating  apparatus. 

173.  Basin  Cock;  U.  W  Randall,  Assignor  to  Reuben  J.  Todd,  Boston,  Massachusetts. 

Claim— The  wash  basin  cock  or  faucet,  as  made  with  cold  and  hot  wat-»r  Inlet  passage*,  and  the  column 
pn.«A.igi>s,  arranged  in  the  socket  and  column,  and  with  respect  to  the  discharging  spout,  in  order  to  enable 
a  person,  by  turning  the  movable  part  or  parts,  to  discharge  either  cold  or  hot  water,  or  a  mixture  of  the 
same  from  the  faucet,  or  to  close  off  both  hot  and  cold  water  induction  passages,  as  circumstances  may  re- 
quire. 

174.  Tools  fok  Manufacturing  Pistols;  Augustus  Rebetey.  Norwich, Connecticut,  Assignor  to  the  Man- 

hattan Fire  Anns  Manufacturing  Co.,  City  of  New  York. 

Claim— The  use  of  a  frame  having  a  profile  in  one  plate  of  It,  to  shape  and  finish  a  corresponding  re» 
cess  in  the  sido  plate  of  a  pistol,  by  means  of  a  revolving  cutter  governed  by  tbe  outlines  of  sakl  profile. 

175.  Rotart  Cutters  and  Mode  of  Operating  int»  for  Moildinos;  Frederick  Schute,  Assignor  to  self  and 

Philip  P.  Welt,  Philadelphia,  Pennsylvania. 

Claim — A  revolving  cutter,  with  any  convenient  number  of  double  cutting  edges  of  the  form  of  the 
tongue,  groove,  bead,  or  hollow  to  b»  cut— one  cutting  edge  being  the  reverse  of  the  other  in  each  pair,  so 
that  one  cutting  edge  only  of  each  pair  shall  have  a  cutting  effect,  when  the  cutter  revolves  in  one  direc- 
tion— the  other  edge  to  cut  when  the  cutter  revolves  in  a  contrary  direction,  and  so  that  one  cutting  edge 
of  each  pair  shall  act  as  a  guard,  to  prevent  the  adjacent  edge  from  penetrating  too  deep  into  the  wood, 
when  the  said  cutter  with  double-cutting  edges,  thus  constructed,  is  secured  to  a  spindle  capable  of  having 
the  direction  of  its  rotation  readily  reversed. 

170.  Stxam  Engines;  O.  F.  Lombard,  New  Orleans,  Louisiana;  patented  in  England,  October  10, 1857. 

Claim— 1st,  The  relative  arrangement  of  two  cylinders,  four  pistons,  two  rocking  beams,  two  steam 
chests  with  valves,  and  tho  specified  connexions  which  combine  and  operate  the  same,  in  the  manner  set 
forth.  2d,  The  application  of  tbe  exhaust  steam  of  tbe  engine  to  tbe  crank  or  eccentric  shaft,  through  • 
fly-wheel,  constructed  and  combined  with  the  engine  and  crank  shaft. 

177.  9tkax  Engine;  J.  A.  Whipple,  Assignor  to  James  Whipple  and  B.  P.  Cooke,  Boston,  Massachusetts. 
Claim— The  described  intermittent  rotary  engine,  consisting  of  the  cylinder,  tho  heads,  and  pistons. 

178.  Steam  and  Wateb  Gauge;  Cornelia  II.  Williams,  Williamsburg,  New  York.  (Administratrix  of  the 

estate  of  Augustus  Williams,  deceased.)  Assignor  to  Anthony  Pollak,  Washington  City,  D.  (X,  As- 
signor to  A.  N.  Clark,  Beverly,  Massachusetts. 
Claim — 1st,  Combining  the  vessel  separate  and  distinct  from,  but  connected  to,  the  boiler  by  means  of 
two  pipes  containing  a  float  having  an  indicator  or  pointer  attached  thereto,  with  tbe  transparent  tube  or 
steam  chamber.  2d,  Tho  general  arrangement  of  the  instrument  for  forming  an  alarm  water  gauge,  by 
combining  with  tbe  water  gauge  a  whistle,  attached  to  a  separate  chamber  containing  a  valve  arranged  to 
be  operated  by  tbe  float,  so  as  to  admit  steam  to  said  whistle,  to  give  alarm  when  required. 

17°.  HoKaS-eooc  Machine  ;  J.  B.  Collen,  Assignor  to  self  and  Pascal  Yearsley,  Philadelphia,  Pennsylvania. 

Claim — 1st,  Bending  the  heated  bar  of  iron  to  the  requisite  form,  by  applying  It  to  a  revolving  former 
of  the  shape  of  the  Inside  of  the  shoe,  when  tho  said  former  is  arranged  to  hold  the  bent  iron,  while  it  is 
acted  upon  by  tbe  dies.  2d,  The  combination  of  the  revolving  former  with  the  cutter,  when  the  Latter  is 
so  arranged  in  respect  to  the  former,  that  the  edge  of  the  cutter  shall  coincide,  or  nearly  coincide,  with  tho 
circular  path  traversed  by  tbe  outer  edge  of  the  former,  and  when  the  cutter  is  hung  to  the  movable  bar, 
or  its  equivalent.  3d,  The  die,  the  spindle,  its  former,  and  tho  sleeve,  in  combination  with  the  counter  die 
on  the  spindle. 

180.  Coax  Machine;  Albert  Albertson,  Assignor  to  C.  C.  Bean,  City  of  New  York. 

Claim — 1st.  The  stationary  cylinder,  or  any  substantially  equivalent  device,  when  employed  to  gripe 
a  cork  by  its  periphery,  so  as  to  effectually  prevent  its  rotation  while  being  cut  by  a  rotary  cylindrlcalcut- 
ter.  2d,  The  foed  rollers  (with  or  without  the  b*nd>,  arranged  and  adapted  to  rotate  a  cork  by  frktioa 
upon  its  periphery,  while  under  tbe  action  of  a  longitudinal  cutter. 
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On  the  Connexion  between  the  Structure  and  the  Physical  Properties 

of  Wood*    By  Prof.  Knoblauch. 

From  the  «•  Sitiungrierichte  der  XaturforachewUNi  G«<«!lecba/L"   H«1U>,  1858,  toI.  t. 

Tho  author  seeks  to  ascertain  whether  any  connexion  is  ascertain- 
able between  the  structural  relations  of  various  kinds  of  wood  and  their 
observed  physical  properties,  such  as  their  powers  of  resonance  and  con- 
duction of  heat,  in  the  same  way  as  was  done  for  one  and  the  same 
wood  by  Savart  in  respect  to  resonance,  and  more  especially  by  Tyn- 
dall  in  respect  to  the  conduction  of  heat. 

The  primary  object  was  to  trace  the  difference  in  the  conduction  of 
heat  shown  by  different  woods,  according  as  the  heat  has  to  traverse 
the  wood  in  a  direction  parallel  with,  or  at  right  angles  to,  the  direc- 
tion of  the  grain.  For  this  purpose,  slabs  of  the  woods  to  be  examined 
were  bored  through  perpendicular  to  their  planes,  and  then  covered 
as  uniformly  as  possible  with  a  coating  of  stearinc.   A  hot  wire,  ex- 
actly fitting  the  bore,  was  introduced  into  the  latter  and  continually 
turned  round  during  the  experiment.   By  this  means  the  coating  of 
Btearine  around  the  orifice  was  melted ;  but,  as  we  should  expect,  not 
in  concentric  circles,  but  in  elliptic  zones,  whose  major  axes  invariably 
coincided  with  the  direction  of  the  grain.   The  great  difference  in  tho 
behavior  of  different  kinds  of  wood  (about  eighty  sorts  were  exam- 
ined,) under  these  circumstances  is  at  once  apparent.  With  some  the 
ellipses  are  tolerably  circular,  by  others  more  elongated,  while  by 
others,  again,  the  major  axes  are  so  extended  as  to  be  nearly  twice  the 
length  of  the  minor  ones.    The  eccentricity  of  these  ellipses,  which 
furnished  a  graphical  expression  for  the  conductive  power  of  the'wood 
in  the  directions  between  which  the  structural  difference  was  greatest, 
made  it  possible  to  divide  the  different  kinds  of  wood  into  four  distinct 
groups.   In  the  first,  the  ratio  of  tho  minor  to  the  major  axis  of  the 
ellipse  is  on  the  average  as  1  to  1*25.   To  this  group,  Acacia,  Box, 
Cypress,  King-wood,  &c,  belong.  In  the  second,  and  by  far  the  most 
numerous  group,  containing  Elder,  Nut,  Ebony,  Apple,  several  dye- 
woods,  &c,  the  mean  value  of  this  ratio  is  1  to  1*45.    In  the  third 
group,  to  which  Apricot,  Siberian,  Acacia,  Brazil  wood,  Yellow  wood 
from  Puerto  Cabello,  &c,  belong,  the  ratio  is  as  1  to  160.    In  the 
fourth  group  it  is  as  1  to  1*80,  and  to  this  division  belong  Lime,  Ta- 
marind, Iron  wood,  Poplar,  Savanilla  (yellow),  &c.    Hence,  the  con- 
ducting  power  of  all  woods  in  the  direction  of  the  fibre  exceeds  that  in 
the  perpendicular  direction  by  no  means  in  a  constant  manner,  but  in 
one  which  depends  upon  the  nature  of  the  wood.  This  superiority  is  in 
the  first  group  so  small,  that  the  warmth  in  tho  direction  of  the  fibre 
traverses  a  path  only  a  quarter  more  in  length  than  that  traversed  in 
the  same  time  in  a  perpendicular  direction.  In  the  last  group,  on  the 
other  hand,  the  length  of  the  path  in  the  first  direction  is  about  twice 
that  in  the  perpendicular  one. 

*  from  Um  LontL,  JSdin.,  and  Dub.  Mag,  May,  1859. 
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In  order  to  investigate  the  relations  of  resonance,  two  rods  were  cut 
from  each  kind  of  wood, — the  one  being  taken  in  the  direction  of  the 
grain  (Langholz),  the  second  perpendicularly  across  it  (Hirnholz).  On 
suspending  these  rods  freely  (their  length  was  470  millims.,  breadth 
20  uaillims.,  and  thickness  8  millims.)  and  striking  thein  with  a  stick, 
the  piece  cut  with  the  grain  always  gives  a  more  sonorous  tone  than 
the  corresponding  cross-grain  piece.  Nevertheless,  the  difference  of 
resonance  in  the  tones  of  the  width  and  cross-grain  pieces  of  ono 
and  the  same  wood,  of  the  first  of  the  groups  described  (say  beech), 
is  unmistakably  less  than  the  difference  between  the  tones  of  the 
with  and  cross-grain  pieces  of  any  member  of  the  second  group.  In 
the  second  group  this  difference  is  less  than  in  the  third  j  and  in  the 
third,  again,  less  than  in  the  fourth  (as  with  with-  and  cross-grain 
pieces  of  poplar).  When,  therefore,  the  fibres  of  all  kinds  of  wood  are 
set  in  vibration,  the  purity  of  resonance  is  greater  when  such  vibration* 
are  transverse  than  when  they  occur  in  other  directions  (as  when  the 
rods  are  cut  across  the  grain).  But  this  superiority  of  resonance  is 
not  constant ;  it  depends  upon  the  nature  of  the  wood.  The  differ- 
ence in  this  respect  in  the  first  group  of  woods  is  so  small,  that  tho 
resonance  of  two  with-  and  cross-grain  pieces  resembles  that  of  two 
not  very  dissimilar  masses  of  stone  when  struck.  In  tho  last  group 
the  difference  is  so  great,  that  the  tone  of  tho  with-grain  piece  when 
struck  has  a  metallic  ring,  while  the  dull  sound  of  the  cross-grain 
piece  reminds  one  of  a  piece  of  pasteboard  when  struck.  The  division 
of  the  woods  examined,  derived  from  their  titer mo-conductive  power ,  is 
accordingly  supported  by  their  acoustic  relations. 

By  supporting  the  two  ends  of  the  rods  employed  in  the  above  ex- 
periments and  loading  them  equally  in  the  middle,  tho  degrees  of 
deflexion  which  they  undergo  will  give  us  an  insight  into  their  struc- 
tural relations ;  for  the  greater  their  compactness,  the  greater  the 
resistance  they  will  offer  to  bending ;  and  the  less  compact  they  are, 
the  more  easily  will  they  yield.  The  difference  in  vertical  height  of 
the  middle  points  of  the  bent  and  straight  rods  was  taken  as  measure 
of  deflexion.  A  lever  was  employed  to  determine  this  measure,  the 
end  of  which  passed  over  an  enlarged  scale  in  order  that  the  readings 
off  might  be  the  more  exact.  The  unit  of  this  measure  was  a  matter 
of  indifference,  inasmuch  as  in  the  comparison  to  be  instituted,  rela- 
tions only  had  to  be  determined.  Although,  as  was  to  be  expected, 
in  all  cases  the  with-grain  piece  was  much  less  flexible  than  the  cor- 
responding cross-grain  piece,  yet  an  important  difference  was  notice- 
able in  the  different  groups.  This  is  best  seen  by  calculating  the  relation 
between  the  bending  (measured  as  above  described,)  of  the  with-grain 
and  that  of  the  cross-grain  wood ;  that  is,  the  same  weight  being 
applied  (say  100  grs.),  by  dividing  the  number  given  by  the  lever 
with  the  cross-grain  piece  by  that  given  with  the  with-grain  piece. 
This  relation  (called  "  ratio  of  deflexion  "  in  the  following  Table)  has, 
in  the  first  group,  the  mean  value  of  1  to  5 ;  in  the  second,  1  to  8 ; 
in  the  third,  1  to  9*5 ;  in  the  fourth,  1  to  14.    The  division  of  the 
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groups  is  therefore  also  supported  from  this  point  of  view.*  The  dif- 
ference in  the  structure  in  the  different  directions  is  least  in  those  woods 
which  show  the  least  difference  with  respect  to  direction  in  their  therrno- 
conductive  and  resonant  properties;  and  the  difference  in  the  former 
is  greater  or  less  as  the  two  latter  differences  are  greater  or  less. 

Hence,  a  definite  relation  may  be  established  between  the  different 
phenomena  described;  and  this  is  true  to  such  an  extent,  that  the 
knowledge  of  one  of  them,  e.  g.,  the  mechanical  or  state  of  cohesion  is 
sufficient  to  deduce  the  others,  those  of  warmth  or  resonance. 

Thus,  merely  to  adduce  one  example,  especial  experiments  had  shown 
that  in  petrified  woods  a  difference  of  structure  in  the  directions  pa- 
rallel with,  and  perpendicular  to,  the  direction  of  the  grain  had  been 
preserved  ,  and,  in  fact,  the  thermal  curve  was  an  ellipse  whose  major 
axis  was  parallel  to  the  fibres.  As  in  the  petrified  example,  this  dif- 
ference in  mechanical  structure  was  much  less  than  in  the  living  wood, 
so,  also,  while  in  the  living  Conifer  the  ratio  of  the  axes  was  as  1  to 
1*80,  in  the  petrified  specimen  it  had  sunk  to  1  to  1*12. 

The  following  Table  contains  the  names  of  the  woods  examined,  ar- 
ranged according  to  the  groups  mentioned : — 


Group  I. 

Ratio  of  the  axes  of  the  thermal  ellipse  1  to  1-25. 


Mean  ratio  of  deflexion  1  to  5-0. 


Acacia. 
Box. 

Lignum-vit*. 
Cypress. 


King  wood. 
Satin  wood. 
Salisbury  (Gingko). 


Group  II. 

Ratio  of  axes  of  thermal  ellipse  1  to  1*45.    Mean  ratio  of  deflexion  1  to  8  0. 


Elder. 
Alder. 

White  Thorn. 

Arbor  vitas. 

St.  Lucian  wood. 

Gymnocladus  canadensis. 

Beech  (2  species,  white  and  red). 

Plane. 

Elm. 

Oak  (two  species). 

Ash. 

Maple. 

American  maple. 
Cedar  of  Lebanon. 
Australian  cedar. 
Mahogany. 
Palisander. 
Ebony. 
Palm. 
Rosewood. 


Snake  wood. 
Zebra  wood. 

Purple  wood  (A  mar  an  thus). 

Settin. 

Coromandel  wood. 

Angica  wood. 

Cocoa  wood  (Gateado). 

Apple. 

Pear. 

Cherry. 

Plum. 

Sandal  ("red). 
Caliatour. 

Costarica  (red  mood). 
Bimas  aapan. 
Cuba  (yellow  wood). 
Viset  (yellow  wood). 
Campeacby  blue  wood. 
Tobasco  blue  wood. 


Domingo  blue  wood. 
Group  III. 

Ratio  of  axes  of  thermal  ellipse  1  to  1*50.    Mean  ratio  of  deflexion  I  to  9*6. 


Apricot. 

Pistachio. 

Siberian  Acacia. 

•Tbo  dlTwuity  of  nttor*,  ti 
boundaries  of  the  groups  being 
axy  outts. 


IPernarobuco  red  wood. 
Japan  red  wood. 
Puerte-Cabello  yellow  wood, 
erwn  with  one  and  tho  same  kind  of  wood,  of  oourae  did  not  adait  of  the 
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Gboup  IV. 

Ratio  of  the  axes  of  the  thermal  ellipse  1  to  1-8.  Mean  ratio  of  deflexion  1  to  14  0. 


Willow  (two  examples). 

Chestnut  (three  examples). 

Lime. 

Alder. 

Birch. 

Poplar  (three  examples). 

Aspen. 

Pine. 

Fir. 


Weymouth  fir. 

Magnolia. 

Iron  wood. 

Tamarind. 

Palmassu. 

"Kintenholz." 

Cnoba  (Havanna  Cedar). 

Savanilla  yellow  wood. 


Electro-telegraphic  Progress.* 

A  foreign  scientific  journal  gives  the  following  summary  of  the  dif- 
ferent lines  where  submarine  telegraphs  have  been  laid,  up  to  the  end 
of  1858. 


Dates. 

1850. 
1853. 

M 

1853. 

M 

1854. 

«< 

«« 
<« 

1855. 


1856. 
»« 
»« 

44 
44 
•f 

1857. 
1S58. 


England  and  France,  . 
England  and  Belgium,  . 
England  and  Ireland,  . 
England  and  Holland, 
Ireland  and  Scotlaud,  . 
Italy  and  Corsica, 
Corsica  and  Sardinia, 
Denmark  (Great  Belt), 
Denmark  (Little  Belt), 
Denmark  (Channel  of  the  Sound), 
Scotland  (Frith  of  Forth), 
Black  Sea, 

Solent  (Isle  of  Wight), 
Straits  of  Messina, 
Gulf  of  St.  Lawrence, 
8trait  of  Northumberland, 
The  Bosphorus,        .  . 
Nova  Scotia  (Isthmus  of  Canso), 
St.  Petersburg!]  and  Cronstadt,  . 
Sicily  and  Algeria, 

Bay  of  Valentia  (Ireland)  and  that  of  Trinity 
(America),       .  . 


Length  in 
miles. 

23i 

70$ 

64 

107$ 

24* 

64 

14* 
4| 

11* 

3* 

37l| 
3 

4* 
74 

n 
u 
u 

8 
149$ 

1827* 


Total  in  1858, 


•  From  the 
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Use  of  Birds. 

The  Bulletin  of  the  Brussels  Society  for  the  protection  of  animals, 
published  the  following  curious  and  interesting  fact : 

Until  a  few  years  ago,  the  Park  at  Brussels  was  shaded  by  trees  of 
luxuriant  foliage  which  met  over  the  alleys  and  screened  the  prome- 
naders  entirely  from  the  sun.  These  trees  were  filled  with  birds  whose 
indiscretions  occasioned  now  and  then  a  little  annoyance  to  the  elegant 
toilettes  below.  For  this  reason  they  were  banished ;  in  a  few  weeks,  the 
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leaves  of  the  trees  were  in  holes  and  dying — and  now,  the  branches 
almost  entirely  without  verdure,  and  loaded  with  caterpillars,  and  the 
walks  infested  with  moths.  Cosmos. 


On  Professor  Hughes'  System  of  Type-printing  Telegraphs  and  Me- 
thods of  Insulation,  with  special  reference  to  Submarine  Cables.* 
By  Mr.  H.  Hyde. 

The  several  phenomena  which  have  been  manifested  in  the  working 
of  long  submarine  telegraph  cables,  demonstrate  the  necessity  of  im- 
proving the  insulation  of  the  wires,  and  of  economizing  the  transmis- 
sion and  recording  of  symbols.  Imperfect  insulation  not  only  implies 
a  diminution  of  the  electric  current,  but  may,  and  frequently  does, 
increase  to  a  total  loss,  and  the  cable  becomes  useless. 

The  insulation  being  good  when  the  cable  leaves  the  manufacturer, 
it  is  subject  to  so  many  accidents  before  it  reaches  the  bottom  of  the 
ocean,  that  the  chanqes  are  greatly  in  favor  of  a  long  line  receiving 
some  damage,  which  cannot  be  repaired  after  it  is  laid  down.  More 
perfect  insulation,  and  a  self-restoring  power  which  should  make  the 
cable  itself,  even  at  the  bottom  of  the  ocean,  repair  any  accidental 
defect,  are  most  important  desiderata  in  the  science  of  ocean  tele- 
graphing. 

The  great  expense  of  a  length  of  cable,  of  any  construction,  suffi- 
cient to  join  England  and  America,  must  necessarily  be  such  as  to 
render  economy  of  time  in  the  transmission  of  messages  a  matter  of* 
primary  importance. 

Through  a  single  wire,  the  waves  of  the  electric  force  can  only  fol- 
low one  another  in  single  file.  Whatever  may  be  the  time  occupied  in 
the  transmission  of  a  single  wave,  it  is  of  no  small  importance,  whe- 
ther it  takes  from  five  or  six,  or  only  a  single  wave,  to  communicate 
the  signal  of  any  letter  of  the  alphabet.  The  short  experience  of  the 
working  of  the  Atlantic  cable  has  demonstrated  the  importance  of 
these  positions.  I  need  therefore  offer  no  apology  to  the  members  of 
the  Society  of  Arts,  for  bringing  before  them  the  methods  by  which 
Prof.  Hughes  seeks  to  improve  the  insulation  of  submarine  and  other 
wires,  to  render  them  self-repairing,  and  to  economize  and  render  at 
the  same  time  the  means  of  despatch  accurate  and  self-recording. 

First — Insulation. — Gutta-percha  has  been  found  to  be  the  best  in- 
sulation for  long  submarine  lines.  This  substance,  however,  is  more 
or  less  porous ;  minute  flaws  may  exist,  which  do  not  show  themselves 
until  some  time  after  the  immersion  of  a  cable.  This  was  exem- 
plified by  Mr.  Henly,  who  discovered  a  flaw  in  his  submarine  cable, 
which  did  not  show  itself  until  it  had  been  three  or  four  days  under 
water.  To  meet  these  defects,  to  fill  up  any  minute  pores  in  the  gutta- 
percha, and  also  to  cure  any  accidental  fracture  or  puncture  of  it,  Prof. 
Hughes  introduces  a  viscid  semi-fluid  substance,  of  a  non-conducting 
character,  between  the  conducting  wire  and  the  gutta-percha,  or  the 
wire  may  be  first  coated  with  gutta-percha,  and  the  viscid  fluid  intro- 
duced between  the  layers  of  gutta-percha.   As  soon  as  a  puncture  is 

•  From  Um  Jour,  of  the  Socletj  of  Art*,  No.  S2L  . 


Digitized  by  Google 


On  Prof.  Hughes's  System  of  Type-printing  Telegraphs,  45 

made  in  either  of  the  gutta-percha  coatings,  the  semi-viscid  fluid  oozes 
out.  It  is  of  such  a  nature,  that  it  hardens  when  it  comes  in  contact 
"with  the  surrounding  water. 

This  hardening  or  coagulating  property  allows  no  more  of  the  fluid 
to  ooze  out  than  is  necessary  to  fill  the  fracture,  and  at  the  same  time 
to  glue  and  unite  the  separated  parts  of  the  gutta-percha. 

The  first  feature  in  this  form  of  cable  is  its  self-restoring  power ; 
but  it  has  another,  and  perhaps  more  important  one.  It  has  been  shown, 
I  think  by  Prof.  Faraday,  that  a  fluid  which  cannot  be  decomposed  by 
electricity  is  the  most  perfect  insulator.  Should  this  be  demonstrated 
in  practice,  the  invention  of  this  form  of  cable  must  be  valuable  as  a 
means  for  greatly  increasing  the  non-conducting  power  of  the  medium 
surrounding  the  conducting  wire.  It  is  well  known  that  cables  become 
defective  in  insulation  after  being  submerged  for  some  time.  It  has 
been  supposed  that  the  forces  of  the  electric  current  burst  the  gutta- 
percha covering  under  certain  circumstances.  It  has  also  been  urged 
that,  in  consequence  of  this  tendency,  battery  power  should  be  used 
instead  of  induced  currents. 

Professor  Hughes  has  demonstrated  that  voltaic  currents  exert  no 
mechanical  force  whatever  upon  the  insulating  coating  of  a  conduct- 
ing wire. 

If  there  be  a  defect  in  the  coating  it  may  be  enlarged  by  strong 
currents,  either  voltaic  or  induced.  But,  if  there  be  no  pore  or 
crack  through  which  the  current  can  first  commence  its  work  of  de- 
struction, no  voltaic  current  would  exert  sufficient  force  to  tear  a  piece 
of  paper.  This  has  been  shown  by  putting  a  piece  of  cable,  three  feet 
long,  made  upon  Prof.  Hughes's  plan,  into  a  bath  of  salt  water.  Its 
complete  insulation  was  tested  by  a  delicate  galvanometer  and  a  bat- 
tery of  500  cells.  A  fracture,  an  inch  long,  was  then  made  through 
the  gutta-percha  and  the  viscid  substance,  allowing  the  salt  water  to 
reach  the  wire ;  the  galvanometer  immediately  was  deflected  from  zero 
to  90°,  showing  dead  earth. 

In  the  course  of  five  or  ten  minutes  the  viscid  substance  worked  its 
way  around  the  uncovered  wire,  and  oozed  out  to  the  water  through 
the  fracture.  It  then  coagulated,  and  thus  repaired  the  injury,  and 
completely  restored  the  insulation.  Tho  whole  force  of  the  current 
from  the  500  cells  was  kept  constantly  passing  into  the  wire  during 
the  whole  of  this  operation. 

In  illustration  of  the  varied  effects  of  different  descriptions  of  frac- 
tures upon  submerged  cables,  it  may  be  instructive  to  note  that  if  the 
conducting  wire  be  made  bare  by  a  fracture  of  considerable  size,  hav- 
ing breadth  as  well  as  length,  the  immediate  effect  will  be  dead  earth, 
or  the  instantaneous  deflexion  of  the  needle  to  90°.  If  the  fracture 
be  fine  or  narrow,  the  effect  will  be  a  deflexion  of  the  needle  to  a 
greater  or  less  extent,  say  from  70  or  90°,  with  a  constant  vibration 
of  from  five  to  ten  degrees  or  even  more.  This  deflexion  and  the  vibra- 
tions will  continue  as  long  as  the  current  is  kept  upon  the  wire,  and 
often  resemble  the  vibrations  produced  by  a  manipulator.  This  pecu- 
liar phenomena  may,  in  some  degree,  account  for  the  peculiar  vibra- 
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tions  "which  so  much  puzzled  the  electricians  during  the  short  life 
and  last  moments  of  the  Atlantic  cable.  These  vibrations  are  probably 
produced  by  the  decomposition  of  water  by  the  electric  current.  The 
hydrogen  gas  escaping  from  the  point  of  contact  with  the  wire  in  an 
elongated  bubble  fills  the  fracture  while  passing  through  it,  thus  alter- 
nately opening  and  closing  the  circuit. 

Secondly — Instruments. — In  the  early  history  of  electric  telegraph- 
ing, inventors  were  impressed  with  the  advantages  of  using  the  alphabet 
in  general  use  for  transmitting  communications,  instead  of  characters 
or  symbols,  a  mode  which  naturally  suggested  itself  as  the  best,  if 
practicable. 

While  electrical  knowledge  was  confined  to  but  few,  mechanical 
knowledge,  as  applicable  to  its  development,  was  also  limited  in  the 
same  or  a  still  greater  ratio.  Hence,  the  mechanical  means  by  which 
electric  currents  were  made  to  convey  or  record  signals  were  crude  and 
simple,  and  the  work  was,  if  not  cheaply,  at  least  slowly,  roughly,  and 
often  inaccurately  done. 

Among  the  earliest  applications  of  electro-magnetism  to  telegraphic 
purposes,  was  the  vibration  of  a  magnetic  needle  to  the  right  or  left, 
at  the  will  of  the  operator,  by  passing  an  electric  current  through  tho 
apparatus,  or  around  the  needle. 

These  vibrations  are  arranged  into  a  code  of  signals,  and  the  receiver 
spells  off  the  message  from  the  moving  needle,  and  translates  the  sig- 
nals to  an  amanuensis,  who  commits  them  to  paper.  But  in  the  event 
of  errors  by  this  process,  there  is  nothing  to  show  whether  tho  sender's 
hand  was  correct,  or  the  receiver's  eye  undeceived,  or  the  copyist's 
ear  unerring,  or,  if  a  difference  arises  botween  them,  the  evidence  may 
be  equally  in  favor  of  each.  To  ascertain  who  is  in  fault  is  difficult, 
the  instrument  being  visual  or  non-recording.  This  primitive  method 
is  now  generally  used  in  Great  Britain.  On  the  Continent,  however, 
Morse's  self-recording  instrument  is  generally  used. 

The  main  features  of  this  instrument  consist  in  making  a  temporary 
magnet  of  a  piece  of  soft  iron,  by  passing  a  current  of  electricity 
through  it,  attracting  an  armature  attached  to  one  end  of  a  lever,  thus 
pressing  a  stile  upon  the  other  end  against  a  strip  of  paper  moved  by 
clockwork  at  an  uniform  rate  of  speed.  By  this  means  the  manipu- 
lator is  enabled  to  record,  both  at  the  home  and  distant  stations,  sym- 
bols, consisting  of  short  and  long  lines,  with  blank  spaces.  These 
hieroglyphics  are  transmitted  by  the  receiving  clerk,  written  out,  and 
enclosed  to  the  person  for  whom  the  message  is  intended. 

The  Morse  instrument  is  used  upon  many  of  the  American  lines. 
A  roman  type-printing  instrument,  the  invention  of  Mr.  House,  is  also 
used  to  some  extent  in  America.  It  is  more  rapid  than  the  Morse, 
printing  accurately  twelve  to  fifteen  hundred  words  an  hour  in  ordi- 
nary working,  and  is  therefore  approved  upon  lines  which  have  a  great 
amount  of  business. 

It  is,  however,  more  complicated  than  the  Morse  or  the  Hughes 
instruments,  and  requires  an  immense  battery  power  to  work  it,  so  much 
so  that  it  is  not  practicable,  upon  the  best  air  or  overground  lines,  for 
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circuits  of  more  than  150  miles,  while  upon  underground  or  submarine 
wires  it  has  not,  and  I  believe  cannot,  be  worked  thirty  miles. 

The  House  instrument  is  based  upon  the  step-by-step  motion,  or  that 
the  number  of  waves  sent  shall  determine  the  letter  to  be  printed.  The 
type  is  made  to  revolve  by  means  of  a  treadle,  but  is  checked  at  each 
letter  by  an  escapement,  which  only  allows  it  to  move  one  letter  at  a 
time. 

This  escapement  is  moved  by  the  flow  of  compressed  air  upon  alter- 
nate heads  of  a  plunger.  The  passage  of  air  is  governed  by  a  valve 
attached  to  the  armature  of  the  axial  electro-magnet,  each  wave  of  the 
voltaic  current  causing  an  action  of  the  magnet,  and  consequently  of 
the  plunger  and  escapement,  by  the  air  force. 

Compressed  air  is  used  to  get  greater  power  on  the  escapement,  as 
the  electric  current  would  be  too  weak  to  move  the  escapement,  whilst 
sufficient  to  move  the  armatures  and  valve.  In  the  transmission  of  a 
message,  the  operator  sending  it,  checks  a  circuit  breaker  at  a  certain 
number  of  waves,  and  this  stops  the  type-wheel  of  the  distant  instru- 
ment by  means  of  the  escapement ;  and,  as  soon  as  stopped,  a  press 
is  unlocked,  which  imprints  the  letter. 

This  unlocking  of  the  press  is  very  ingenious,  its  action  depending 
on  the  motion  of  the  type-wheel.  The  main  constituents  of  this  in- 
strument are  the  transmitting  apparatus,  a  compound  axial  magnet, 
and  a  manual  power  by  which  the  instruments  are  kept  in  motion. 

The  instruments  thus  concisely  described,  as  well  as  all  minor  ones 
hitherto  worked  with  one  wire,  require  an  average  of  five  or  more  elec- 
trical impulses  or  waves,  or  the  time  equal  to  this  number,  to  transmit 
one  letter. 

The  recording  in  roman  type  each  letter  of  a  message  by  a  single 
wave,  upon  one  wire,  is  the  triumph  of  the  Hughes  system.  To  accom- 
plish it,  several  requisites  are  necessary,  which  it  may  be  proper  to 
state,  and  then  proceed  to  show  how  they  are  each  obtained,  and, 
united  in  one  harmonious  whole,  producing  that  life-like  automaton 
present  to  demonstrate  before  you  what  is  advanced,  and  practically 
speak  for  itself  in  plain  English. 

These  requisites  are,  first,  synchronous  motion ;  secondly,  an  elec- 
tro-magnet, by  which  the  timing  of  the  electrical  wave  may  be  accu- 
rately measured ;  thirdly,  a  writing  apparatus,  by  which  the  message 
maybe  correctly,  rapidly,  and  easily  transmitted  ;  fourthly,  a  printing 
apparatus,  by  which  the  operator  can  record  the  message  unerringly 
upon  his  own  instrument,  as  well  as  upon  the  one  at  the  distant  sta- 
tion. 

Many  inventors  have  attempted  to  make  an  instrument,  by  which  a 
letter  could  be  sent  by  one  wave,  but  without  success.  One  reason  was, 
that  they  had  no  governor  of  sufficient  velocity  and  accuracy,  to  pro- 
duce rapid  synchronous  motion. 

Prof.  Hughes  applies  a  vibrating  spring  to  govern  his  instrument. 
It  is  a  well  known  law  that  a  certain  number  of  vibrations  produces  a 
certain  musical  tone ;  therefore,  if  two  or  more  springs  have  the  same 
tone  they  must  necessarily  have  a  similar  number  of  vibrations  in  the 
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same  time.  The  instruments  are  kept  in  motion  by  a  weight  acting 
upon  a  train  of  wheels,  the  spring  governor  acting  upon  them  by  means 
of  an  ordinary  escapement. 

These  vibrations  may  succeed  each  other  with  any  degree  of  rapidity 
required.  They  are  regulated  by  a  small  weight  attached  to  the  spring, 
and  raised  or  lowered  until  the  number  of  vibrations  or  desired  tone 
is  produced.  This  can  be  done  easily  and  quickly,  although  the  instru- 
ments may  be  any  number  of  miles  apart — say  between  London  and 
Paris,  or  Ireland  and  America. 

The  type-wheels  of  the  instruments  now  exhibited,  revolve  at  the 
rate  of  one  hundred  and  twenty  revolutions  per  minute,  and  the  gov- 
ernor makes  fifty-six  vibrations  for  each  revolution  of  the  wheel. 


A.  Key  Board. 

B.  Vibrating  Spring. 

C.  Electro-magnet. 


D.  Detent. 

E.  Type-wheel. 

F.  Ink  Roller. 


G.  Paper  Printed  upon. 

H.  Revolving  Shaft. 

I.  Revolving  Arm  or  Circuit  Closer. 


The  Magnet. — The  Hughes  magnet  is  of  peculiar  construction.  A 
permanent  magnet  polarizes  the  cores  of  an  electro-magnet,  and  holds 
an  armature  in  contact  with  its  poles.  A  spring  is  attached  to  this 
armature,  and  so  adjusted  as  to  exert  a  counteracting  power  a  little 
weaker  than  the  force  of  the  magnetic  attraction.  If,  therefore,  the 
magnetic  force  be  diminished,  the  armature  is  removed  from  the  poles 
of  the  magnet  by  the  force  of  the  spring. 

The  arrangement  is  such  that  the  current  of  electricity  passing 
through  the  coil  when  the  circuit  is  completed,  induces  an  opposite 
magnetism  to  that  of  the  permanent  magnet.    The  electrical  force, 
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therefore,  which  works  this  instrument,  need  not  be  sufficient  to  induce 
each  a  degree  of  magnetism,  as  to  render  the  core  sufficiently  mag- 
netic to  attract  an  armature  to  its  poles — the  practice  in  all  other  re- 
cording telegraphs.  For  instance,  if  the  cores  of  the  electro-magnet, 
polarised  by  the  permanent  magnet,  have  a  holding  force  upon  the 
armature  of  ten,  and  the  spring  attached  to  the  armature  be  adjusted 
with  an  opposing  force  of  nine,  then  a  current  of  one  reducing  the 
force  of  the  electro-magnet,  would  cause  the  spring  to  rise  with  the 
force  of  nine. 

This  arrangement  can  in  practice  be  so  nicely  adjusted  as  to  work 
with  a  very  feeble  current,  and  accurately  measure  the  timing  of  the 
electrical  wave.  The  armature  being  mechanically  restored  to  contact 
with  the  poles,  has  the  advantage  of  being  acted  upon  by  the  maxi- 
mum power  of  the  electro-magnet,  instead  of  a  power  lessened  by  more 
than  the  square  of  the  distance  the  armature  has  to  be  attracted,  as  is 
the  case  in  the  relay  magnets  used  in  connexion  with  the  Morse  and 
other  systems. 

Transmitting ,  Apparatus. — The  letters  of  the  alphabet,  as  well  as 
a  dot  and  a  blank,  are  marked  on  twenty-eight  keys,  arranged  like 
those  of  a  piano,  save  that  they  are  alternately  black  and  white.  These 
keys  correspond  to  twenty-eight  holes  arranged  in  a  circle  on  the  hori- 
sontal  floor  or  table  of  the  instrument,  immediately  in  front  of  the 
keys.  Each  key  is  connected  by  a  lever  with  a  little  steel  knob,  which, 
when  the  key  is  pressed  down  by  the  finger,  rises  up  through  one  of 
the  holes.  An  arm,  connected  with  a  vertical  shaft,  sweeps  over  the 
twenty -eight  holes.  If  a  key  marked  with  a  particular  letter  be  touched, 
the  knob  corresponding  with  this  letter  rises,  the  revolving  arm  passes 
over  it,  and  for  the  instant  closes  the  circuit,  and  allows  an  electrical 
impulse  to  be  transmitted.  This  impulse,  by  arrangements  which  will 
be  described  in  the  printing  apparatus,  causes  the  particular  letter  to 
be  recorded  on  a  slip  of  paper  in  printer's  ink.  The  instant  the  arm 
passes  over  the  little  raised  knob  the  circuit  is  broken,  and  if  the  finger 
were  held  a  hundredth  part  of  a  minute  on  the  key,  the  hand  would 
pass  again  over  the  knob,  and  the  letter  would  be  repeated.  To  pre- 
vent this,  the  hand  carries,  after  the  portion  of  it  which  rides  over  the 
knob  and  completes  the  metallic  contact  which  closes  the  electrical  cir- 
cuit, a  little  inclined  plane,  which  throws  the  knob  out  of  its  position, 
so  that  the  hand  cannot  pass  over  it  on  any  future  revolution  after  the 
first  contact.  This  arrangement  is  rendered  necessary  to  prevent  tho 
repetition  of  letters,  on  account  of  the  extreme  rapidity  of  the  revolv- 
ing arm  and  recording  apparatus. 

Printing  Apparatus. — A  shaft,  which  revolves  seven  times  faster 
than  the  type-wheel,  has  a  fly  wheel  upon  it  to  overcome  the  inertia 
of  a  small  shaft  which  moves  the  printing  press.  This  shaft  is  locked 
to  the  fly-wheel  shaft  by  means  of  a  clutch,  which  rests  upon  a  smaH 
inclined  plane.  Whenever  this  clutch  is  kept  upon  the  inclined  plane, 
by  means  of  a  detent,  the  fly-wheel  shaft  revolves  independently  of 
the  small  printing  shaft ;  but  as  soon  as  the  detent  is  moved  by  the 
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action  of  the  armature  of  the  electro-magnet,  the  clutch  locks  both 
shafts  together,  and  the  small  shaft  is  made  to  revolve  one  revolution, 
when  the  clutch  again  rests  upon  the  inclined  plane,  which  lifts  it  off 
the  fly- wheel  shaft.  A  cam  is  attached  to  one  end  of  this  shaft,  which 
lifts  the  press  and  the  paper  upon  which  the  message  is  to  be  printed 
against  the  type  wheel.  The  time  of  the  locking  of  the  shafts  depends 
upon  the  arrival  of  the  electrical  wave,  and  thus,  with  two  instruments 
in  perfect  harmony,  the  operator  has  the  printing  apparatus  of  the  dis- 
tant instrument  as  completely  under  his  direction  as  the  one  before 
him.  But  to  correct  any  minute  variation  in  time  between  the  instru- 
ments in  circuit,  there  is  a  corrector,  or  wheel,  attached  to  this  shaft, 
with  hook-shaped  teeth,  which  mesh  into  corresponding  cavities  in  the 
type-wheel.  The  latter  being  loose  upon  the  shaft,  or  only  held  by 
friction,  is  removed  backwards  or  forwards  by  the  corrector  to  exactly 
the  same  position  as  the  type-wheel  on  the  instrument  from  which  the 
message  is  being  sent.  This  corection  takes  place  in  the  act  of  print- 
ing every  letter.  There  is  also  upon  this  shaft  a  cam,  so  arranged 
that,  the  moment  the  armature  falls  off  the  electro-magnet  and  opens 
the  detent,  it  forces  the  detent  up,  and  restores  the  armature  to  its 
original  position  upon  the  poles  of  the  magnet. 

Another  new  feature  in  this  instrument,  is  its  power  of  cutting  off 
at  will  all  offices  except  the  one  to  which  it  is  desired  to  communicate. 
This  is  accomplished  by  a  flanch  on  the  type-wheel — this  flanch  hav- 
ing a  space  cut  out  opposite  a  certain  letter,  and  each  office  having  the 
flanch  cut  out  at  different  letters  from  each  other.  A  bolt  is  made  to 
slide  through  the  space,  and  moved  through  by  the  action  of  the  in- 
strument. If  this  bolt  is  sent  through  at  the  moment  the  spaco  is  oppo- 
site, it  permits  the  instrument  to  run,  if  not  it  goes  against  the  flanch 
and  locks  the  type-wheel. 

The  operator,  knowing  at  what  letter  a  certain  instrument  will  be 
unlocked,  touches  that  key.  This  allows  the  instrument  he  wishes  to 
communicate  with  to  run ;  and  he  can  send  the  message  to  that  one,  the 
other  offices  being  unable  to  get  it,  as  they  would  be  locked,  and  could 
not  bring  their  instruments  into  unison  with  the  one  sending  the  des- 
patch. Thus,  it  is  absolutely  secret  in  its  transmission,  and  if  neces- 
sary, any  one  could  send  his  own  message,  as  it  is  only  necessary,  to 
ensure  its  safe  arrival,  to  touch  the  right  koys,  which  are  all  lettered. 

The  electrical  circuits  are  extremely  simple.  The  earth-wire  con- 
nects with  the  steel  pins  or  knobs  on  the  keys  of  the  transmitting  ap- 
paratus, and  from  the  revolving  arm  through  the  electro-magnet,  and 
thence  through  the  line  and  distant  magnet  to  the  earth.  Reversed 
currents  are  not  necessary,  except  on  long  submarine  wires.  There 
may  be  as  many  instruments  in  circuit  as  may  be  desired.  The  Eu- 
ropean news,  consisting  of  about  8000  words,  by  the  arrival  of  each 
Transatlantic  steamer,  is  transmitted  by  this  instrument  from  Boston 
to  New  York,  a  circuit  of  about  300  miles,  at  the  rate  of  2000  to 
2500  unabbreviated  words  an  hour.  There  are  25  stations  on  the  cir 
cuit  which  receive  copies  of  the  news,  all  of  which  are  printed  in  plain 
Roman  type  by  the  Boston  operator,  all  the  instruments  receiving  the 
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message  at  the  same  time,  the  receiving  clerks  at  each  station  having 
simply  to  hand  the  copy  as  it  arrives  to  the  party  entitled  to  receive  it. 

The  mode  of  operating  with  this  instrument  is  extremely  simple, 
and  easily  acquired.  The  office  desiring  to  transmit  a  message  calls  the 
station  hy  touching  the  keys  in  a  pre-arranged  order,  the  distant  office 
at  once  returns  the  signal  "0  K.,"  or  all  right.  The  manipulator 
then  commences  the  message,  first  striking  the  zero  key  to  start  the 
distant  type-wheel  in  unison  with  his  own.  If  the  message  is  received 
correctly  he  is  allowed  to  finish,  and  then  the  operator  at  the  distant 
office  gives  the  return  signal  of  all  right ;  if  there  is  a  mistake  the 
receiving  office  touches  his  key  board,  which  throws  extra  letters  to 
the  transmitting  station,  and  he  then  commences  again  from  the  point 
where  he  made  a  mistake.  There  can  be  no  mistake,  however,  if  the 
operator  touches  the  right  key,  and  manipulators  become  so  expert 
that  they  seldom  touch  the  wrong  one ;  if  they  do,  the  error  is  shown 
by  the  copy  of  the  message  on  their  own  instrument,  and  immediately 
corrected. 

If  I  have  succeeded  in  conveying  a  clear  and  intelligiblo  impression 
of  the  principle  of  tho  Hughes  system,  it  may  be  proper  to  invite  your 
attention  to  what  appear  to  me  to  be  natural  deductions. 

Accuracy  is  secured  by  unerring  mechanical  laws,  and  not  by  the 
skill  of  the  operator,  as  in  the  needle  or  Morse  systems.  Not  only 
this,  but  in  all  other  systems,  if  one  of  the  symbols  be  missing,  another 
letter  is  formed  by  the  remaining  symbols.  Rapidity  is  secured  by 
reducing  the  labor  to  its  minimum.  A  single  touch  of  the  key  prints 
the  letter,  instead  of  three  or  four  vibrations  of  a  needle,  or  a  similar 
number  of  motions  of  a  key,  as  in  the  formation  of  symbols  to  repre- 
sent letters.  Accuracy  and  rapidity  being  thus  secured,  ease  and  sim- 
plicity of  manipulation  must  of  necessity  follow,  and  consequently  the 
young  operator  readily  acquires  his  or  her  education.  The  instrument 
however,  is  specially  adapted  to  females. 

The  one-wave  system  is  specially  important  on  long  submarine  cir- 
cuits, where  electrical  impulses  are  limited,  one  wave  being  sufficient 
for  a  letter  instead  of  five.  Great  difficulty  has  been  experienced  on 
long  cables  by  the  variation  of  time  in  the  transit  of  the  wave.  By 
this  correct  timing  instrument,  simple  and  perfect  compensation  is  me- 
chanically attained  for  any  length  of  wire  or  extent  of  variation.  The 
sensitiveness  of  the  magnet  also  enables  this  instrument  to  record 
more  waves  upon  a  long  circuit  than  any  I  have  yet  met  with.  The 
rapidity  of  an  instrument,  however,  docs  not  consist  only  in  the  fact 
of  its  extreme  sensitiveness,  but  also  in  its  power  to  free  itself  from 
the  influence  of  a  current  so  soon  as  the  effect  of  the  current  has  caused 
the  instrument  to  record  the  signal  or  letter  sent.  This  property,  at- 
tained by  the  electrical  and  mechanical  combination  of  scientific  laws, 
embodied  in  the  design  and  construction  of  the  instrument,  and  demon- 
strated by  the  results  produced,  must  in  time  remove  all  doubt  of  its 
superiority,  while  its  English  tongue  represented  in  plain  printed  Ro- 
man characters,  will  tend  to  make  it  the  favorite  of  the  Anglo-Saxon 
race. 

(To  be  Continued.) 
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On  the  Practical  Bearing  of  the  Theory  o  f  Electricity  in  Submarine 
Telegraphy,  the  Electrical  Difficulties  in  Long  Circuits,  and  the 
Conditions  requisite  in  a  Cable  to  insure  rapid  and  certain  commu- 
nication.*   By  S.  Alfred  Varley,  Assoc.  Inst.  C.  E. 

Since  the  practical  realization  of  the  electric  telegraph,  several 
valuable  communications  connected  with  the  subject  have  from  time  to 
time  been  laid  before  this  Society. 

These  papers  have  generally  treated  of  the  mechanical  details  and 
improvements  in  the  apparatus  which  have  been  designed  and  brought 
forward  by  various  patentees  and  inventors. 

In  the  course  of  the  discussions  which  have  taken  place,  it  has  ap- 
peared to  me  that  the  principles  of  the  science  of  electricity  have  not 
always  been  sufficiently  appreciated,  and  the  practical  value  of  many 
of  the  beautiful  contrivances  not  elicited,  from  not  having  determined 
clearly  the  principles  of  the  science  which  are  involved  in  telegraph- 
ing, and,  consequently,  the  properties  which  are  essential,  and  must 
be  possessed  by  all  apparatus,  to  give  them  a  practical  value. 

This  feeling  has  led  me  to  think  that  a  paper  on  the  Theory  of 
Electricity,  keeping  always  in  view  its  bearing  on  electric  telegraphy, 
and  which  should  rather  treat  of  the  principles  of  telegraphic  appa- 
ratus than  confine  itself  to  special  contrivances,  would  be  subservient 
to  the  progress  of  the  object  we  have  in  view ;  for  it  must  not  be  for- 
gotten that  although  the  world  is  always  indebted  to  the  practical  maa 
for  the  application  of  science  to  commercial  purposes,  and,  in  the  caso 
of  the  electric  telegraph,  it  is  even  questionable  whether  we  are  not 
indebted  for  its  very  rapid  extension  in  part  to  the  inability  of  tho 
projectors  to  appreciate  difficulties  which  the  philosopher  foreseeing 
would  have  hesitated  at — or,  perhaps,  to  the  greater  faith  possessed 
by  tho  practical  man  in  tho  ability  of  science  to  overcome  whatever 
difficulties  may  present  themselves;  yet  it  must  not  be  forgotten  that, 
in  tho  principles  of  a  science,  the  philosopher  is  often  far  ahead  of  the 
practical  man,  and  the  latter  at  times  comes  suddenly  and  unprepared 
upon  difficulties,  which,  had  he  understood  correctly  the  principles  long 
before  developed  by  science,  he  would  have  been  led  to  expect  as  na- 
tural consequences.  As  an  example  of  this,  I  would  mention  the  caso 
of  electric  induction,  which  manifested  itself  so  strikingly  when  tho 
system  of  subterranean  circuits  was  considerably  extended  on  the  in- 
troduction and  successful  manipulation  of  gutta-percha. 

This  phenomenon  was  unexpected  and  unlooked  for  by  many,  though 
not  all,  of  our  practical  electricians ;  and  we  find  it  referred  to,  and 
regarded  at  tho  present  time,  as  a  new  fact  which  the  electric  tele- 
graph has  brought  to  light,  and  not  one  to  have  been  anticipated ;  yet 
the  laws  of  induction  wero  beautifully  and  clearly  developed  by  Dr. 
Faraday,  as  far  back  as  1838;  and,  when  called  upon  to  examine  this 
new  telegraphic  difficulty,  we  find  him  alluding  to  it  in  an  instructive 
lecture,  delivered  before  tho  members  of  the  Koyal  Institution,  as  a 
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strong  confirmation  of  the  truthfulness  of  views  he  had  put  forth  as 
far  back  as  1838.  I  would  direct  attention  particularly  to  this,  because 
I  cannot  help  feeling  that  our  progress  is  too  often  obtained  by  a 
laborious  perseverance  in  almost  empyrical  experiments,  until,  by  tho 
laws  of  chance,  a  successful  rosult  is  hit  upon,  instead  of  endeavoring, 
in  the  first  place,  to  develop  a  guiding  principle,  and  referring  back 
to  it,  as  each  step  forward  is  made,  to  test  both  the  truth  of  the  prin- 
ciples laid  down,  and  the  correctness  of  tho  conclusions  arrived  at. 
Were  this  done,  experience  would  not  be  paid  for  so  dearly;  and  the 
commercial  application  of  a  science  would  not  be  almost  puralyzod,  as 
it  sometimes  is  on  its  first  introduction,  by  the  costly  series  of  experi- 
ments which  have  to  be  gone  through  before  correct  principles  of  work- 
ing are  established. 

During  March,  1858,  the  subject  of  telegraphic  cables  was  very  fully 
entered  into  bv  the  Institution  of  Civil  Engineers.  Finding  at  that 
time  there  were  no  papers  on  tho  electrical  portion  before  the  Institu- 
tion, and  feeling  that  the  subject  could  not  be  fully  considered  without 
tho  electrical  part  being  entertained,  I  was  induced  at  the  eleventh 
hour  to  attempt  to  supply  the  deficiency.  Some  explanation  is  perhaps 
therefore  due  from  mc  for  bringing  forward,  so  shortly  afterwards, 
another  paper  on  almost  the  same  subject.  Owing  to  the  large  number 
of  evenings  which  had  already  been  occupied  in  the  consideration  of 
the  mechanical  portion  of  the  problem,  and  tho  late  hour  at  which  my 
paper  was  submitted,  it  was  only  read  in  abstract,  a/id  no  discussion 
taken  upon  it.  The  views,  too,  1  then  brought  forward  were  opposed 
to  some  which  have  lately  been  laid  very  prominently  before  the  pub- 
lic, and  no  opportunity  given  to  contradict  them,  or  to  verify  their 
correctness ;  and  as  I  am  convinced  that  so  far  from  the  subject  being 
exhausted,  its  importance  is  only  now  beginning  to  be  appreciated,  the 
opportunity  having  been  offered  to  me  to  bring  the  matter  before  tho 
Society  of  Arts  I  determined  to  avail  myself  of  it. 

The  complete  way  in  which  the  subject  was  taken  up  by  the  Insti- 
tution of  Civil  Engineers  is,  however,  I  am  glad  to  say,  already  bear- 
ing fruit ;  and  since  the  publication  of  the  papers  by  tho  Institution, 
several  valuable  discussions  have  taken  place  in  the  scientific  journals, 
and  in  some  of  the  remarks  I  have  to  lay  before  you  to-night,  I  find, 
to  a  certain  extent,  I  -have  been  anticipated. 

The  generally  recognised  theory  of  electricity,  as  I  understand  it, 
supposes  all  bodies  in  their  normal  condition  to  have  two  powers  or 
forces  resident  in  them  directly  opposite  in  their  character,  being  ex- 
actly balanced ;  in  bodies  in  their  natural  state  these  forces  are  com- 
pletely neutralized  and  rendered  inactive,  producing  the  ordinary 
condition  of  matter. 

To  these  powers  the  namo  of  electricities  has  been  given,  and  al- 
though we  are  still  as  ignorant  at  the  present  day  as  the  anoients  them- 
selves with  regard  to  what  electricity  actually  is,  yet  the  fact  of  the 
existence  of  the  electric  telegraph  is  a  proof  of  the  progress  which  has 
been  made  in  a  knowledge  of  the  laws,  at  least,  whioh  govern  electrio 
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In  the  year  1838,  Dr.  Faraday  clearly  developed  the  principles  of  in- 
duction and  conduction,  since  which  time  no  further  progress  has  heen 
made  in  the  fundamental  truths  of  the  science,  though  much  has  heen 
done  to  confirm  their  correctness  and  to  develop  their  consequences. 

In  the  Philosophical  Transactions  for  1838,  will  be  found  Dr.  Fara- 
day's views  on  the  subject  of  induction  and  conduction  ;  and  these,  to 
my  mind,  so  clearly  explain  all  electric  phenomena,  that  it  will  be  as 
well  at  once  to  refer  to  them  before  proceeding  further.  After  giving 
reasons  for  his  belief  in  the  identity  of  induction  and  conduction,  he 
says,  "  all  these  considerations  impress  my  mind  strongly  with  the 
conviction  that  insulation  and  ordinary  conduction  cannot  be  properly 
separated  when  we  are  examining  into  their  nature,  that  is,  into  the 
general  law  or  laws  under  which  their  phenomena  are  produced.  They 
appear  to  me  to  consist  in  an  action  of  contiguous  particles  dependent 
on  the  forces  developed  in  electrical  excitement ;  these  forces  bring 
the  particles  into  a  state  of  tension  or  polarity,  which  constitutes  both 
induction  and  insulation,  and,  being  in  this  state,  the  continuous  par- 
ticles have  a  power  or  capability  of  communicating  their  forces  one  to 
the  other,  by  which  they  are  lowered,  and  discharge  occurs.  Every 
body  appears  to  discharge,  but  the  possession  of  this  capability  in  a 
greater  or  smaller  degree  in  different  bodies,  makes  them  better  or 
worse  conductors,  worse  or  better  insulators,  and  both  induction  and 
conduction  appear  to  be  the  same  in  their  principle  and  action,  except 
that  in  the  latte/  an  effect  common  to  both  is  raised  to  the  highest 
degree ;  whereas  in  the  former  it  occurs  in  the  best  cases  in  only  an 
almost  insensible  quantity." 

In  part  the  2d  of  the  Philosophical  Transactions  of  the  same  date 
will  be  found  a  summary  of  Dr.  Faraday's  views,  which  I  will  also 
quote : — 

"  1st.  The  theory  assumes  that  all  the  particles,  whether  of  insulat- 
ing or  conducting  matter,  are,  as  wholes,  conductors. 

"  2d.  That,  not  being  polar  in  their  normal  state,  they  can  become 
so  by  the  influence  of  neighboring  charged  particles,  the  polar  state 
being  developed  at  the  instant,  exactly  as  in  an  insulated  conducting 
mass  consisting  of  many  particles. 

"  3d.  That  the  particles  when  polarized  are  in  a  forced  state,  and 
tend  to  return  to  their  normal  or  natural  condition. 

"4th.  That  being,  as  wholes,  conductors,  they  can  readily  be  charged 
either  bodily  or  polarly. 

"  5th.  That  particles  which,  being  contiguous,  are  in  the  line  of  in- 
ductive action,  can  communicate  or  transfer  their  polar  forces  one  to 
another  more  or  less  readily. 

"  6th.  That  those  doing  so  less  readily  require  the  polar  forces  to 
be  raised  to  a  higher  degree  before  this  transference  or  communication 
takes  place. 

"  7th.  That  the  ready  communication  of  forces  between  contiguous 
particles  constitutes  conduction,  and  the  difficult  communication  insu- 
lation; conductors  and  insulators  being  bodies  whose  particles  natu- 
rally possess  the  property  of  communicating  their  forces  easily,  or 
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with  difficulty,  and  bodies  having  these  differences  as  they  have  differ- 
ences of  any  other  natural  property. 

"  8th.  That  ordinary  induction  is  the  effect  resulting  from  the  action 
of  matter  charged  with  excited  or  free  electricity  upon  insulating  mat- 
ter, tending  to  produce  in  it  an  equal  amount  of  the  contrary  state. 

"  9th.  That  it  can  do  this  only  by  polarizing  the  particles  contigu- 
ous to  it,  which  perform  the  same  office  to  the  next,  and  these  again 
to  those  beyond ;  and  that  thus  the  action  is  propagated  from  the  ex- 
cited body  to  the  next  conducting  mass,  and  these  render  the  contrary 
force  evident  in  consequence  of  the  effect  of  communication  which 
supervenes  in  the  conducting  mass  upon  the  polarization  of  the  par- 
ticles of  that  body. 

"  10th.  That,  therefore,  induction  can  only  take  place  through  in- 
sulators ;  that  induction  is  insulation,  it  being  tho  necessary  state  of 
the  particles,  and  the  mode  in  which  the  influence  of  electrical  forces 
is  transferred  or  transmitted  across  such  insulating  media." 

To  determine  for  myself  the  law  which  induction  obeys,  in  conjunc- 
tion with  my  brother,  Mr.  C.  John  Varley,  I  have  tried  some  experi- 
ments. 

The  principle  upon  which  these  were  based  was  that  of  tho  dual 
character  of  electricity,  and  the  fact  established  by  Dr.  Faraday,  that 
all  statical  charge  is  sustained  solely  and  entirely  by  induction. 

In  bodies  in  their  normal  condition,  the  opposite  forces  or  electri- 
cities being  balanced  and  united,  no  attraction  for  neighboring  particles 
exists,  but  when  these  forces  are  separated,  as  in  the  case  of  a  Leyden 
jar,  the  attraction  which  a  given  quantity  of  electricity  exerts  for  the 
similar  amount  of  negative  on  the  opposite  coating,  will  be  less  in  pro- 
portion to  some  law  as  the  thickness  of  the  dielectric  intervening  is 
increased. 

It  was  therefore  assumed  that  the  amount  of  free  attraction  under 
these  circumstances,  or  more  correctly  the  amount  of  induction  which 
would  be  thrown  upon  neighboring  bodies,  would  increase  inversely  as 
the  attraction  between  the  opposite  coatings  diminished. 

The  apparatus  made  use  of  was  constituted  in  the  following  way:— 
A  glass  pillar,  varnished,  for  better  insulation,  was  mounted  upon  a 
board.  On  the  top  of  this  a  brass  plate  was  attached,  and  upon  this 
plate  the  dielectric  to  be  examined  was  laid.  Over  the  dielectric  an- 
other brass  plate  was  then  placed. 

A  Leyden  arrangement  was  thus  constructed,  the  upper  and  lower 
brass  plates  representing  the  inner  and  outer  coatings  of  an  ordinary 
Leyden  jar. 

A  brass  ball,  suspended  from  a  balance  which  had  an  adjusting  ar- 
rangement, so  that  it  could  be  raised  or  lowered,  hung  over  the  upper 
metal  plate  at  a  short  distance  from  it. 

The  modus  operandi  was  as  follows : — The  upper  brass  plate  was 
connected  to  the  earth,  and  a  series  of  sparks,  through  the  medium  of 
a  sliding  rod  kept  at  a  fixed  distance  from  the  prime  conductors  of  a 
frictional  machine,  thrown  into  the  lower  brass  plate  of  the  Leyden 
arrangements,  or  the  prime  conductor  was  kept  fully  charged,  and  a 
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carrier  ball  attached  to  a  long  glass  rod  was  made  use  of  to  measure 

out  definite  quantities  of  electricity. 

The  room  in  which  the  experiments  were  performed,  was  heated  with 
a  stove,  and  the  dryness  of  the  atmosphere  indicated  by  a  hygrometer, 
so  that  the  insulation  might  be  as  perfect  as  possible.  Win  n  a  certain 
number  of  sparks  had  beeu  thrown  into  the  lower  brass  plate  ,  the  upper 
brass  plate  was  disconnected  from  the  earth,  and  the  lower  one  at- 
tached to  the  balance,  and  if  the  tension  of  the  charge  was  sufficient, 
the  brass  ball  suspended  from  the  balance  was  attracted  down,  and 
discharge  ensued.  The  experiment  was  repeated  again  and  again,  and 
the  number  of  sparks  requisite  to  just  attract  the  ball  down,  noted. 

Glass  plates  were  the  dielectric  employed,  and  the  experiment  was 
triad  first  with  one  plate,  then  with  two,  and  then  with  three  plates 
of  glass  between  the  upper  and  lower  brass  plates,  the  brass  ball  sus- 
pended from  the  balance  being  kept  always  at  a  certain  fixed  distance 
from  the  upper  brass  plate. 

The  results  obtained  from  a  numerous  series  of  experiments  were — 
that  when  two  plates  of  glass  were  placed  between  the  brass  plates, 
only  half  the  number  of  sparks  which  were  required  to  raise  t'ne  ten- 
sion of  charge  sufficiently  to  cause  discharge  when  one  plate  of  glass 
separated  the  brass  plates  was  requisite,  and  when  three  plates  of 
glass  divided  the  upper  and  lower  brass  plates,  then  a  third  of  the 
number  of  sparks  raised  the  charge  to  the  same  degree  of  tension, 
showing  that  through  flat  plates  of  glass,  induction  decreases  in  the 
inverse  proportion  to  the  thickness  of  the  dielectric,  that  is  to  say,  if 
the  induction  through  one  be  12,  through  2  it  will  be  G,  through  3 — 4, 
and  so  on. 

In  the  case  of  a  gutta-percha  covered  wire,  it  was  anticipated  that 
as  when  the  thickness  of  the  gutta-percha  is  increased,  the  outer  sur- 
face increases  at  the  same  time,  the  decrease  of  induction  consequent 
on  the  increased  thickness  of  the  insulating  material  would  not  be  in- 
versely proportionate  to  the  depths  of  the  gutta-percha,  but  would 
follow  some  other  law.  To  put  this  to  the  test,  a  series  of  Leyden 
arrangements  were  constructed  in  the  following  way :  three  pieces  of 
tube,  of  half  an  inch  internal  diameter,  and  2  feet  6  inches  long,  were 
placed  in  the  centre  of  tubes  of  2  feet  long,  the  internal  diameters  of 
which  were  1  inch,  1J  inches,  and  2  inches,  and  the  space  between 
the  inner  and  outer  tubes  filled  with  melted  resin.  (Figs.  1,  2,  3.) 

Fig.  I.  Fig.  2.  Fig.  3. 


By  this  means  three  Leyden  arrangements,  with  a  uniform  internal 
surface,  but  whose  insulating  material  varied  in  thickness  in  the  pro- 


Digitized  by  Google 


On  the  Theory  of  Electricity  in  Submarine  Telegraphy.  57 

portion  of  1,  2,  and  3,  were  constructed,  and  the  same  process  as  that 
already  described  with  the  flat  plates  was  repeated. 
The  results  obtained  are  shown  in  the  annexed  table : 


• 

Diameter  of  Inner 
Tube. 

TbicknrM  of 
Insulation. 

Diameter  of  Outer 
Tube. 

Ind  active 

Force. 

10 

5 

SO 

22 

10 

10 

30 

16-5 

10 

15 

40 

115 

These  results  were  very  constant,  but  as  resin  was  the  only  dielec- 
tric employed,  the  experiment  requires  repeating  with  other  dielectrics, 
for  there  is  reason  to  believe  that  with  glass  at  least  the  decrease  in 
induction  consequent  on  an  increased  thickness  of  the  dielectric  would 
be  somewhat  greater  than  that  indicated  in  the  above  table. 

The  reasons  for  this  belief  aro  the  following : — When  a  galvanic 
battery  is  connected  with  the  inner  and  outer  coatings  of  a  Leyden 
arrangement,  induction  will  take  place  through  the  dielectric,  and  if 
the  surfaces  of  the  two  coatings  are  equal,  then  the  force  will  be 
equally  divided  over  them ;  that  is  to  say,  if  the  battery  force  be  100, 
the  tension  of  the  charge  on  the  one  coating  will  be  50,  and  that  on 
the  other  will  be  50  also,  =100. 

Let  the  surface  of  the  outer  coating  be  supposed  to  be  infinite  in 
extent,  then  the  tension  of  the  charge  on  the  inner  coating  will  be 
almost  nil.  An  example  of  this  we  have  when  the  earth  represents 
one  of  the  coatings  of  a  Leyden  arrangement ;  and  this  is  the  case  in 
the  prime  conductor  of  a  frictional  machine,  and  also  in  the  suspended 
wire  of  a  telegraphic  circuit;  in  these  two  examples  the  prime  con- 
ductor of  the  machine  and  the  wire  of  the  telegraphic  circuit  repre- 
sent the  one  coating,  the  air  the  dielectric,  and  the  earth  the  other 
coating. 

Now  consider  a  case  where  the  outer  surface  is  double  that  of  the 
inner  one,  the  tension  of  the  charge  on  the  inner  coating  will  then  bo 
double  that  of  the  outer;  an  example  of  this  we  have  in  the  above 
table,  where  the  inner  surface  is  10,  the  thickness  of  the  insulation  5, 
which  may  here  be  regarded  as  unity,  and  the  outer  surface  20 — the 
battery  force  being  100.  Divide  this  into  three  parts,  and  we  get 
Give  two  parts  for  the  tension  of  the  charge  on  the  inner  coating,  and 
one  part  for  the  tension  of  the  charge  on  the  outer  coating,  then  we 
shall  have  for  the  tension  of  the  inner  surface,  G6§  ;  for  the  outer  sur- 
face, 33$,-*  100  when  united. 

Now,  consider  the  third  example  in  the  above  table.  Inner  surface 
10,  thickness  of  insulation  15,  outer  surface  40,  or  quadruple  that  of 
inner  surface.  In  this  case  the  tension  of  charge  on  the  inner  surface 
will  be  four  times  that  of  the  charge  on  the  outer  surface.  In  other 
words,  the  tension  of  the  charge  on  the  smaller  surface  will  be  80,  and 
that  of  the  outer  surface  20,  the  united  tensions  equaling  100 ;  but 
the  thickness  of  the  insulation  is  15,  or  three  times  that  of  the  first 
example ;  and  it  has  been  shown  that  induction  decreases  in  the  in- 
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verse  proportion  to  the  thickness  of  the  insulating  material ;  we  shall, 
therefore,  have  to  divide  by  8,  and  this  will  give  26*6  for  the  tension 
of  the  charge  on  the  inner  surface. 

In  the  first  example  it  has  been  shown  that  if  the  force  be  100,  the 
tension  of  the  charge  on  the  inner  surface  will  be  66§,  which,  to  avoid 
fractions,  we  may  regard  as  67.  In  the  actual  experiment  the  induct- 
ive force  measured  was  22 ;  67,  therefore,  represents  22,  and  as  67  is 
to  22  so  should  26-6  be  to  the  amount  of  force  which  would  be  expected 
to  be  obtained  in  the  last  example ;  this,  when  calculated  by  a  simple 
Rule  of  Three  sum,  gives  8*8  for  the  amount  of  inductive  force.  In 
the  actual  experiment  the  force  obtained  was  11*5,  a  result,  therefore, 
sufficiently  near  to  warrant  further  investigation,  to  ascertain  whether 
the  law  which  would  seem  to  be  indicated  is  correct,  and  whether  it 
holds  good  with  any  other  dielectric,  such  as  glass,  in  which  case  the 
cause  of  the  discrepancy,  when  resin  is  the  dielectric  employed,  should 
be  sought  after. 

I  now  proceed  to  conduction. 

The  law  which  governs  the  conduction  of  electricity  has  been  very 
accurately  ascertained,  and  would  seem  to  follow  the  same  law  as  in- 
duction, that  is  to  say,  if  the  sectional  area  be  uniform  throughout, 
the  resistance  which  a  conductor  will  oppose  to  the  passage  of  a  cur- 
rent will  be  directly  relative  to  its  length ;  or,  the  length  of  the  con- 
ductor being  determined,  the  resistance  will  be  relative  to  its  sectional 
area.  In  other  words,  a  wire  one  mile  long  will  oppose  half  the  re- 
sistance of  that  which  will  be  opposed  by  a  similar  wire  two  miles  long; 
and  two  wires,  each  two  miles  long,  placed  side  by  side,  which  is  the 
same  thing  as  one  of  twice  the  sectional  area,  will  oppose  exactly  the 
same  resistance  as  a  single  wire  one  mile  long. 

The  next  thing  to  be  considered  is  the  part  which  the  quantity  and 
intensity  of  electric  currents  play  in  electric  phenomena. 

The  amount  of  force  developed  by  an  electric  current,  whether  it 
be  the  deflexion  of  a  needle,  the  attraction  of  an  armature  in  an  electro- 
magnet, or  the  decomposition  of  water,  is  always  relative  to  the  dyna- 
mic quantity  flowing. 

This  fact  has  been  well  established,  and  the  difference  between  quan- 
tity and  intensity  accurately  defined ;  yet  still,  in  practice,  there  is  a 
want  of  a  clear  comprehension  of  the  relationship  of  those  terms. 

Let  a  battery — say  of  ten  pairs  of  elements,  with  ten  inches  of  sur- 
face in  each  cell — be  joined  through  a  circuit  perfectly  insulated,  and 
opposing  very  great  resistance  to  the  passage  of  the  current,  and  the 
amount  of  force,  or  in  other  words,  the  dynamic  quantity  of  electricity 
flowing,  be  weighed  off  by  a  magnetometer,  and  noted  down.  If  now 
this  battery  be  disconnected,  and  another  of  the  same  number  of  ele- 
ments, but  with  twice  the  surface,  be  connected  in  its  place,  practically 
no  more  will  be  found  to  be  flowing  through  the  circuit  than  in  the 
former  case,  the  resistance  which  the  wire  opposes  measuring  out  the 
quantity  passing  somewhat  in  the  same  way  as  the  height  of  the  col- 
umn, and  not  the  quantity  of  water  in  a  cistern,  regulates  the  rate  at 
which  it  flows  from  an  orifice  inserted  in  it. 
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Let  the  series  be  increased,  and  more  will  be  urged  through  ;  and, 
if  the  number  of  cells  be  sufficiently  numerous  for  practical  purposes, 
the  same  dynamic  quantity  as  a  single  cell  would  generate  through  a 
circuit  of  no  resistance,  will  be  found  to  be  flowing. 

In  theory  this  point  can  only  be  approached,  for  the  resistance  of 
the  wire  can  never  be  completely  overcome.  In  theory,  also,  when  the 
number  of  elements  is  not  increased,  the  larger  the  surface  the  greater 
will  be  the  dynamic  quantity  flowing,  for  the  tension  of  the  current  is 
lowered  in  proportion  to  the  amount  of  electricity  flowing  out  of  the 
battery ;  and,  when  drawing  from  a  larger  reservoir,  which  batteries 
of  greater  surface  may  be  compared  to,  this  same  amount  will  not 
lower  so  much  the  general  tension ;  consequently,  there  will  be  more 
intensity  to  urge  the  current  through.  But  to  return  to  practice.  If 
the  number  of  cells  has  been  sufficiently  extended  so  as  to  generate 
the  same  dynamic  quantity  as  a  single  cell  does  through  a  circuit  of 
nominally  no  resistance,  a  further  addition  to  the  series  will  not  be 
attended  with  any  beneficial  effect,  for  there  is  already  power  enough 
to  urge  through  all  the  electricity  the  battery  is  capable  of  generating; 
and  the  force  developed  is  directly  relative  to  the  dynamic  quantity 
flowing.  Tension  is  only  the  medium  by  means  of  which  this  dynamic 
quantity  is  forced  through  the  circuit. 

It  will  be  as  well,  perhaps,  to  define  more  precisely  what  is  wished 
to  be  understood  by  the  term  resistance.  When  it  is  said  that  one 
circuit  opposes  twice  the  resistance  of  another,  it  is  meant  that  the 
same  tension  of  current  will  force  half  the  dynamic  quantity  only 
through  this  circuit  that  it  would  through  one  opposing  half  the  re- 
sistance ;  it  follows  that  a  given  length  of  wire  opposes  the  same  resist- 
.  ance  to  half  the  dynamic  quantity  of  electricity  that  half  this  length 
of  wire  does  to  double  the  dynamic  quantity,  and  hence  all  circuits 
oppose  to  an  infinitely  small  quantity  of  electricity  an  infinitely  small 
amount  of  resistance. 

The  way  in  which  quantity  and  intensity  affect  practical  telegraph- 
ing has  next  to  be  considered,  and  whether  there  be  any  advantage  in 
employing  comparatively  large  over  smaller  dynamic  quantities  of  elec- 
tricity. 

It  may  be  generally  stated  that  when  the  insulation  is  very  perfect 
there  is  no  great  difficulty  in  working  with  minimum  quantities ;  but 
-when  the  insulation  is  imperfect,  larger  dynamic  quantities  hold  out  a 
better  prospect  of  working  through. 

When  a  current  is  flowing  through  a  circuit  which  offers,  practically 
speaking,  no  resistance,  let  the  cells  of  the  battery  be  ever  so  numerous, 
it  will  possess  no  intensity  worth  noticing,  for,  as  there  is  no  resist- 
ance opposed  to  the  force  resident  in  the  battery,  the  intensity  is  not 
brought  into  play.  It  is  something  like  a  powerful  engine  raising  a 
light  weight,  the  force  is  latent,  but  not  brought  into  action. 

Let  the  battery,  however,  be  connected  through  a  circuit  opposing 
considerable  resistance ;  its  intensity  will  then  be  developed. 

Let  the  diagram  (fig.  4,)  represent  a  circuit  which  fulfills  these  con- 
ditions, one  end  of  the  wire  dipping  into  the  earth  in  the  usual  way, 
jand  the  other  connected  with  the  copper  pole  of  a  battery  composed 
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of  a  numerous  series  of  elements  possessing  very  little  surface,  and, 
consequently,  capable  of  generating  only  a  small  dynamic  quantity  of 
electricity,  and  let  the  circuit  be  completed  by  connecting  the  zinc 
pole  to  the  earth. 

The  current  will  flow  from  the  copper  pole  through  the  wire*,  thence 
to  the  earth,  and  back  to  the  battery,  and  its  working  intensity  will 
be  dependent  on  the  resistance  which  the  circuit  opposes,  and  can  he 
measured  in  the  following  manner: — 

Let  another  battery,  but  with  a  much  smaller  number  of  elements, 
be  connected  side  by  side  with  the  larger  battery  to  this  wire,  the  zinc 

Fig.  4. 


pole  being  connected  to  the  earth  and  the  copper  to  the  wire,  and  in- 
troduce galvano-meters  in  the  circuit,  between  the  large  battery  and 
the  wire  and  between  the  small  battery  and  the  wire,  so  as  to  indicate 
the  direction  in  which  the  currents  are  flowing. 

Both  batteries  will  desire  to  send  a  current  through  the  circuit  in 
the  same  way,  but  should  the  small  battery  oppose  much  less  resist- 
ance to  the  passage  of  a  current  through  itself  than  is  opposed  by  the 
long  wire,  then  tne  greater  quantity  of  electricity  generated  by  the 
large  battery  will  pass  that  way  in  preference  to  through  the  wire,  and 
paralyze  the  action  of  the  smaller  battery ;  but  if  cell  after  cell  be 
added  to  this  little  battery,  when  its  intensity  becomes  greater  than 
the  resistance  of  the  wire,  a  current  will  flow  from  it  also  in  the  same 
direction  as  that  from  the  large  battery  through  the  wire,  and  the  num- 
ber of  cells  requisite  just  to  do  this  will  bo  an  exact  measure  of  the 
working  intensity  of  the  current. 

Let  the  case  now  be  considered  where  the  insulation  is  not  perfect; 
if  there  be  sufficient  leakage  to  let  the  small  dynamic  quantity,  which 
the  battery  can  only  generate,  escape  on  the  road,  no  appreciable 
amount  will  reach  the  further  end,  the  tension  of  the  current  will  be 
lowered,  and  a  less  number  of  cells  in  the  little  battery  will  now  be 
found  to  balance  it. 

Adding  to  the  number  of  these  Rmall  pairs  of  elements  will  not'give 
any  appreciable  assistance,  but  let  the  surface  in  each  of  the  cells  of 
the  larger  battery  be  increased  so  that  a  greater  quantity  may  be  gen- 
crated  than  can  escape  through  the  leaks,  represented  in  the  diagram 
by  the  dotted  lines,  an  appreciable  amount  will  then  reach  the  further 
extremity,  and  the  telegraph  instrument  be  rendered  active.  In  such  a 
case  as  this,  adding  quantity  will  raise  the  working  intensity  of  the 
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current,  whilst  increasing  the  intensity  of  the  battery  alone  will  scarcely 
affect  it.  . 

In  some  experiments  tried  by  my  brother,  Mr.  Cromwell  Varley 
sod  myself,  on  long  leaky  circuits,  increasing  the  surface  of  the  bat- 
teries alone,  without  adding  to  the  series,  raised  the  deflexion  on  the 
galvanometer  from  22°  to  53° ;  and  the  last  intelligible  words  uttered 
by  the  Atlantic  cable,  "  Daniells  are  now  in  circuit,"  is  a  further  tes- 
timony of  the  correctness  of  what  has  just  been  advanced. 

(To  be  Continued.)  \ 


For  the  Journal  of  the  franklin  Ttutltato. 

Fog  Signals  by  Sounds, 

Musical  phrases  are  used  in  armies  to  direct  the  movements  of  men, 
but  no  advantage  is  taken  of  them  to  convey  information  beneficial  to 
vessels  navigating  in  a  fog  or  on  dark  nights.  We  have  steam  whistles, 
bells,  gongs,  and  horns,  to  make  unmeaning  noises.  Why  cannot  a 
regular  system  of  phrases  or  sounds  be  introduced  showing  which  way 
a  vessel  is  heading  to  avoid  collision,  &c.  ?  Only  two  musical  intervals 
would  be  required,  say  an  octave  or  a  fifth,  to  communicate  any  infor- 
mation wanted.  When  it  has  been  suggested,  the  reply  has  been, 
"we  do  not  understand  music."  A  knowledge  of  music  is  not  neces- 
sary ;  when  we  hear  the  sound  of  the  bird  whistling  44  Bob  White," 
we  know  what  bird  it  is,  and  this  interval,  alone,  introduced  on  board 
of  our  river  steamers  would  be  invaluable ;  for  "  Bob  White  "  being 
the  upward  bound  craft,  and  "  White  Bob,"  or  the  descending  inter- 
val, the  downward,  they  could  port  their  helms  or  stop  their  engines, 
as  circumstances  required.  £.  B. 

Brookljn,  April  14,  1850. 

The  suggestion  of  our  correspondent,  simple  as  it  is,  or  rather  on 
account  of  its  vory  simplicity,  is  well  worthy  of  attention.  It  is  not 
necessary  to  insist  on  the  necessity  of  some  kind  of  signals  to  avoid 
collisions,  and  the  constantly  recurring  record  of  such  accidents  in  our 
newspapers  shows  pretty  conclusively  that  those  at  present  in  use  are 
insufficient.  In  fact,  nothing  but  absolute  necessity  could  justify  the 
apparent  absurdity  of  having  recourse  to  sight-signals  to  avoid  acci- 
dents arising  from  the  want  of  power  to  see.  But  the  circumstances 
which  deprive  us  of  the  use  of  our  eyes,  exert  no  power  over  our 
ears  ;  and  it  is  very  easy  to  arrange  signals  by  sound  which  may  tell 
all  that  we  want  to  know.  The  direction  of  the  sound  can  be  made 
out  with  sufficient  ease  and  accuracy  to  prevent  running  into  its  origin ; 
and  the  properties  of  sound,  the  differences  in  tone,  in  duration,  and 
in  loudness  (even  those  of  quality  might,  if  necessary,  be  used),  will 
give  us  a  very  large  number  of  signals  capable  of  being  heard  at 
great  distances,  and  of  being  distinguished  by  the  dullest  apprehen- 
sions. The  two  signals  suggested  by  our  correspondent,  for  instance, 
consisting  of  a  low  6hort  sound,  followed  by  a  high  and  long  one,  and 
the  reverse,  are  sufficient  to  indicate  the  direction  in  which  a  vessel  is 
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heading — and  as  the  direction  in  which  she  lies  at  the  moment  is  known, 

these  are  all  that  are  in  most  cases  wanted. 

If  any  one  doubt  the  feasibility  of  such  uses,  let  him  take  one  of 
the  small  steamers  that  run  along  the  coast  of  Maine,  between  the 
islands  and  the  main — a  coast  infested  in  the  summer  by  almost  con- 
tinued fog — and  see  how  rapidly  and  accurately  the  position  of  land  or 
vessels  is  determined  by  the  echo  of  the  steam  whistle ;  and  we  do  not 
doubt  that  he  will  come  back  convinced  of  the  possibility  and  utility 
of  such  signals.  Ed. 


<« 
«« 
«« 
«« 


For  the  Journal  of  the  Franklin  Inrtltute. 

Particulars  of  the  Steamboat  John  Brooks. 

Hull  built  by  John  Englis.    Machinery  by  Allaire  Works,  New 
York.    Intended  service,  New  York  to  Bridgeport,  Connecticut. 
Hull. — 

Length  on  deck,  from  fore  part  of  stem  to  after  part  of 

stern  post,  above  the  spar  deck,      .  ,       250  feet. 

Breadth  of  beam  at  midship  section,  .  34  ** 

Floor  timbers— molded,  14  inches— sided,  11  inches. 
Frames— apart  at  centres,  26  inches. 

Depth  of  hold,  .  .  .11 

"  to  spar  deck,  .  .  11 

Draft  of  water  at  load  line,  .  .  7 

"  below  pressure  and  revolutions,  .  7 

Tonnage,      .  .  .  900. 

Engine. — One— Vertical  beam. 

Diameter  of  cylinder,  .  .  .  56  inches. 

Length  of  stroke,       .  .  .12 

Maximum  pressure  of  steam  in  pounds,  .  40. 
Cut-off,                   .                   .  .8 

Maximum  revolutions  per  minute,  .  28. 

Boilers. — Two— Return  flues. 

Length  of  boilers,  .  .  .26  feet 

Breadth  .  .  .  10    "    6  inches. 

Number  of  furnaces,  .  .  3  in  each. 

Breadth         **  , 
Length  of  grate  bars, 

Number  of  flues,        .  .  24. 

Internal  diameter  of  flues, 
Diameter  of  smoke  pipe, 
Height 

Description  of  coal,     .  .  Anthracite. 

Paddlb  Wheels. — 

Diameter,  .  .  .34  feet 

Depth  of  blades,  .  .  .22  inches. 

Number    «  .  .  28. 


« 


43  x  36  inches. 
7  feet. 


21,  14  and  13 
4  feet  6 
40  M 


Bronze  of  Aluminium. — Letter  of  M.  Christofle  to  M.  Dumas, 

We  have  applied  the  aluminium-bronze  to  two  uses  for  which  its 
qualities  of  hardness  and  tenacity  appear  usefully  applicable,  and  suc- 
has  answered  our  attempt.    The  first  is  the  manufacture  in  this 
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bronze  of  axle-bearings,  and  rubbing  surfaces  for  machines.  We  give 
as  examples : — 

First,  An  axle-box  which  was  placed  on  a  polishing  lathe  making 
2200  turns  per  minute ;  it  lasted  for  nearly  eighteen  months ;  other 
boxes  in  the  same  condition  do  not  last  over  three  months. 

Second,  A  carriage  for  a  circular  saw,  making  240  turns  per  min- 
ute, which  has  lasted  for  a  year  without  an  apparent  trace  of  wear  ; 
the  carriages  in  common  bronze  do  not  last  more  than  four  months. 

The  second  application  is  the  employment  of  this  bronze  in  the  manu- 
facture of  guns  of  all  kinds.  We  made  a  pistol-barrel,  which,  after 
having  been  tried  at  Paris,  was  afterwards  at  the  Exhibition  at  Dijon. 
It  underwent  the  tests  in  presence  of  the  jury,  and  answered  perfectly 
our  expectations.  We  are  aware  that  these  experiments  cannot  be 
conclusive  as  to  its  application  for  artillery ;  but  the  comparative  ex- 
periments which  we  have  made  with  this  metal,  bronze,  iron,  and  steel, 
have  shown  the  immense  superiority  over  those  different  metals. 

The  bars  may  be  worked  hot  as  easily  as  tho  best  quality  of  steel. — 
Academy  of  Sciences  of  Paris. 

(The  bronze  here  spoken  of,  is  formed  of  00  or  95  parts  of  copper, 
and  10  or  15  parts  of  aluminium.  ED.  JOURN.  F.  I.) 


Destructive  Effects  of  Red  Lead  upon  Iron.* 

Mr.  Robert  Lamont,  who  was,  a  few  months  back,  requested  by  the 
managers  of  one  of  the  largest  steam  packet  companies  in  the  king- 
dom to  make  a  report  on  the  merits  of  certain  compositions  used  to  a 
large  extent  in  Liverpool  for  the  preservation  of  iron  ships,  and  to 
prevent  fouling  on  the  bottoms  of  such  vessels,  has  come  to  the  con- 
clusion, so  far  as  regards  the  use  of  red  lead,  or  paints  containing 
lead,  quite  at  variance  with  the  popular  notion  upon  the  subject,  by 
declaring  the  use  of  that  pigment  for  coating  iron  vessels  to  be  most 
pernicious.  And  in  this  hypothesis  he  is  confirmed  by  the  opinion  of 
Mr.  Nathan  Mercer,  F.  C.  S.,  who,  after  inspecting  the  iron  ship  Wil- 
liam Tairburn,  the  plates  of  which  were  coated  with  red  lead  prior  to 
her  late  voyage  to  Calcutta,  observes  that  the  extent  to  which  the  iron 
had  been  corroded  could  not  fail  to  have  attrncted  the  attention  of  the 
most  superficial  observer.  On  a  close  inspection  he  found  the  red  lead 
coating  covered  with  blisters,  from  each  of  which,  on  being  opened,  a 
clear  fluid  escaped,  and  left  exposed  on  the  surface  of  the  iron  a  num- 
ber of  brilliantly  shining  crystals  of  metallic  lead.  Mr.  Mercer  says 
each  blister  is,  in  fact,  a  galvanic  battery  in  miniature,  and  that,  as 
wherever  there  is  electrical  there  must  be  also  chemical  action,  the 
corrosion  is  easily  accounted  for.  This  action,  he  says,  will  continue 
a3  long  as  any  red  lead  remains,  and  is  necessarily  at  the  expense  of 
the  iron.  He  also  points  out  that  the  *'  sweat,"  so  well  known  to  every 
person  interested  in  iron  ships,  is  not,  as  is  generally  supposed,  salt 
water,  but  a  solution  of  chloride  of  iron  manufactured  in  the  blisters. 
Mr.  Mercer  considers  this  sweating  is  due,  in  a  great  degree,  to  the 

•  From  Herepath'i  Journal,  No.  1037. 
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use  of  red  lead  paint  in  immediate  contact  with  iron ;  and  he  recom- 
mends, therefore,  that  it  should  never  he  used  as  a  coating  for  sea* 
going  vessels,  unless  special  precautions  are  taken  to  prerentits  coming 
into  direct  contact  with  the  iron. — Liverpool  Albion. 


Water  Boiled  without  Fuel* 

It  had  always  heen  considered  that  water  presented  an  exception  to 
the  rule  observed  to  hold  in  other  bodies — namely,  that  their  tempera- 
ture could  be  raised  by  friction  or  percussion,  until  Mr.  Joule  showed 
that  water  manifested  a  sensible  rise  of  temperature  by  a  brisk  agitation 
continued  for  some  time.  His  range  of  temperature  did  not,  however,  we 
believe,  exceed  2°  Fahr.  George  Rennie,  F.R.S.,  so  well  known  in  the 
engineering  and  scientific  world  by  a  pamphlet  before  us,  has  so  im- 
proved on  the  experiments  of  Mr.  Joule  and  others,  as  to  have  succeed- 
ed in  raising  the  temperature  of  water  by  churning  up  to  the  boiling 
point  212°  Fahr. 

•  From  Uerapth'a  Journal,  No.  1022. 
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Proceedings  of  the  Stated  Monthly  Meeting,  June  16,  1859. 

John  C.  Cresson,  President,  in  the  chair. 

John  F.  Frazer,  Treasurer,  \  Present 

Isaac  B.  Garrigues,  Recording  Secretary,  f 

The  minutes  of  the  last  meeting  were  read  and  approved. 

Letters  were  read  from  the  Superintendent  of  the  Geological  Sur- 
vey of  India,  and  the  Geological  Museum,  Calcutta,  India ;  the  Re- 
gents of  the  University  of  the  State  of  New  York,  Albany,  N.  Y.; 
the  Union  College,  Schenectady,  New  York ;  the  Massachusetts  Cha- 
ritable Mechanics'  Association,  Boston,  Mass.,  and  the  University  of 
Michigan,  Ann  Arbor,  Michigan. 

Donations  to  the  Library  were  received  from  the  Royal  Society,  and 
the  Chemical  Society,  London ;  the  Government  of  India,  Calcutta, 
India ;  the  Austrian  Engineers'  Association,  Vienna,  Austria ;  L.  A. 
Huguet-Latour,  Esq.,  Montreal,  Canada;  the  State  University  of  Michi- 
gan, Ann  Arbor,  Michigan ;  the  Proprietors  of  Locks  and  Canals  on 
the  Merrimac  River,  Lowell,  Massachusetts ;  the  Chamber  of  Com- 
merce of  New  York  ;  B.  II.  Latrobe,  Esq.,  and  the  Board  of  Commis- 
sioners of  Public  Schools,  Baltimore,  Maryland ;  the  New  Orleans 
School  of  Medicine,  New  Orleans,  Louisiana ;  the  American  Philo- 
sophical Society,  and  Professors  John  F.  Frazer  and  John  C.  Cresson, 
Philadelphia. 

The  Periodicals  received  in  exchange  for  the  Journal  of  the  Insti- 
tute, were  laid  on  the  table. 

The  Treasurer  read  his  statement  of  the  receipts  and  payments  for 
the  month  of  May. 

The  Board  of  Managers  and  Standing  Committees  reported  their 
minutes. 
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Candidates  for  membership  in  the  Institute  (7)  were  proposed,  and 
the  candidates  (6)  proposed  at  the  last  meeting  were  duly  elected. 

A.  Stone  &  Co.,  sent  to  the  meeting  for  the  inspection  of  the  mem- 
bers a  sample  of  the  air-tight  jars  made  by  them,  intended  for  the 
purpose  of  preserving  fresh  fruits.  The  jar  is  of  glass,  with  a  wide 
mouth,  in  which  two  projections  are  made  at  points  opposite  each  other. 
The  cover  is  also  of  glass,  and  is  made  with  a  screw  upon  the  part  that 
goes  into  the  mouth;  two  openings  are  cut  across  the  screw,  so  that 
the  cover  may  be  inserted  in  its  position.  On  the  cover,  which  extends 
beyond  the  mouth,  arc  two  projections  for  the  purpose  of  turning  tho 
cover  so  that  the  screw  will  catch  under  the  projections  in  the  mouth, 
and  draw  the  cover  down  tightly  upon  the  edges  of  the  mouth.  To 
insure  an  air-tight  joint,  a  ring  of  gum  is  placed  under  the  cover  be- 
fore  it  is  screwed  down. 

Mr.  Eddy,  artist,  of  this  city,  presented  a  beautiful  specimen  of  his 
work  in  a  cabinet  size  picture,  of  a  lady.  The  impression  was  first 
taken  by  the  crystalotype  process,  and  that  painted  in  with  oil  colors, 
thus  making  a  picture  possessing  all  the  truthfulness  of  tho  dnguerreo- 
type,  with  the  animation,  durability,  and  softness  of  oil  coloring.  While 
possessing  these  additional  advantages,  so  much  less  time  is  occupied 
than  when  the  drawing  is  done  by  hand,  that  the  pictures  cau  be  made 
at  about  one-fourth  the  usual  cost  of  oil  painting. 

The  rendering  wheels  used  upon  the  planes  of  the  Mine  Hill  Rail* 
road,  were  shown  in  a  model  laid  upon  tho  table.  The  wire  rope,  used 
for  hauling  up  the  cars  upon  this  road,  winds  upon  these  wheels,  and 
bears  upon  wood  set  endwise,  so  that  the  ends  of  the  grain  are  pre- 
sented to  its  pressure.  Tho  wood  is  of  oak,  hickory,  or  such  wood  as 
will  not  wear  rapidly  or  crush  easily,  but  permit  a  sufficient  indentation 
of  the  strands  to  prevent  slipping.  The  wood  is  held  between  a  flanch 
cast  on  one  side  of  the  face  of  the  wheel,  and  a  detached  ring  forming 
a  flanch  on  the  other  side,  and  held  up  with  bolts.  By  this  arrange- 
ment, a  piece  of  defective  wood  can  be  easily  removed,  and  its  place 
supplied  with  another.  The  wheels  have  been  at  work  for  some  months, 
and  are  giving  satisfaction  by  their  performance. 


COMMITTEE  ON  SCIENCE  AND  THE  ARTS. 


Report  on  an  Improved  Protractor ,  invented  by  Charles  Gordon. 

The  Committee  on  Science  and  the  Art*  constituted  by  the  Franklin  Institute  of  th* 
State  of  Pennsylvania,  for  the  promotion  of  the  Mechanic  Arta,  to  whom  wn  referred 
for  examination  "an  Improved  Protractor,"  invented  by  Charlee  Gordon,  of  Wash* 
ington  City,  D.  C, 

Report  : — That  this  protractor  consists  of  a  parallel  ruler  of  the 
usual  form,  having  attached  to  it  a  semicircle  graduated  to  any  desired 
division  of  the  circle.  This  ruler  is  attached  to  a  bar  by  a  set-screw 
passing  through  the  centre  of  the  semicircle,  so  that  the  ruler  can  be 
clamped  at  any  angle  to  the  bar.  A  vernier  and  a  reading  glass  facili- 
tate this  adjustment.  The  bar  to  which  the  ruler  is  attached  forms 
part  of  a  heavy  plate  of  metal  which  is  made  in  the  form  of  a  triangle, 
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having  two  of  its  sides  at  right  angles  to  each  other.  The  weight  of 
the  plate  keeps  the  instrument  in  its  place  upon  the  paper,  and  by  set- 
ting either  of  its  sides  to  coincide  with  any  given  line  upon  the  paper, 
any  lines  may  be  drawn  making  given  angles  with  the  first  or  meridian 
line. 

It  is  especially  intended  for  plotting  from  the  field  notes  of  a  com- 
pass survey,  and  is,  for  that  purpose,  admirably  adapted,  since  short 
lines  making  known  angles  with  each  other  or  with  a  meridian  can  be 
very  accurately  and  quickly  laid  down.  The  difficulty  of  placing  the 
centre  of  the  protractor  exactly  over  the  point  at  which  the  angle  is 
laid  off,  which  is  common  to  all  existing  forms,  is  not  present  in  this 
arrangement,  where  the  divided  semicircle  turns  about  a  mechanical 
axis,  and  not  an  imaginary  one. 

The  Committee  recommend  the  instrument  as  very  simple,  and  as 
exceedingly  useful  for  facilitating  many  varieties  of  a  draughtsman's 
work. 

By  order  of  the  Committee, 
Philadelphia,  January  <J,  1859.  Wm.  Hamilton,  Actuary. 


BIBLIOGRAPHICAL  NOTICES. 


Geological  Survey  of  Canada.  Sir  W.  E.  Logan,  F.  R.  S.,  Director. 
Figures  and  Descriptions  of  Canadian  Organic  Remains.  Decade 
I  If.  Montreal,  1858.  2000  copies  issued,  of  which  500  are  reserved 
for  the  Legislature,  and  the  remainder  sold  at  a  moderate  price. 

This  pamphlet  of  100  pages  with  eleven  plates,  consists  of  First,  a 
Preface  by  Sir  W.E. Logan,l)irector  of  the  Geological  Survey  of  Cana- 
da; 2d,  a  Memoir  on  the  Cystideae  of  the  Lower  Silurian  Rocks  of 
Canada,  by  E.  Billings,  Esq.,F.  G.  S.;  3d,  a  Memoir  on  the  Asteriadae 
of  the  Lower  Silurian  Rocks  of  Canada,  by  the  same ;  4th,  a  Memoir  on 
Cyclocystoidcs,  a  new  genus  of  Echinodermata  from  the  Lower  and 
Middle  Silurian  Rocks,  By  J.  W.  Salter,  Esq.,  F.  G.  S.,  of  the  Geo- 
logical Survey  of  Great  Britain,  and  E.  Billings,  Esq.;  5th,  a  Memoir  on 
the  Palaeozoic  Bivalve  Entomostraca  of  Canada,  By  T.  R.  Jones,  Esq., 
F.  G.  S. 

Although  called  Decade  III,  this  is  the  first  published  of  a  series 
of  reports  intended  to  illustrate  the  Palaeontology  of  Canada  and  the 
northern  border  of  the  United  States ;  new  ground,  and  full  of  new 
and  unexpected  forms  of  ancient  life;  to  the  study  of  which,  Mr.  Bil- 
lings brings  an  ardent  zeal,  a  clear  eye,  nice  analytical  judgment,  in- 
defatigable diligence,  and  a  lucid  and  agreeable  style.  He  has,  on  this 
side  of  the  water,  the  advantage  of  the  friendship  and  co-operation  of 
Jam 08  Hall,  whose  collection  and  whose  judgment  are  unsurpassed ; 
and  he  has  spent  a  sufficient  time  previous  to  the  printing  of  this  De- 
cade, in  England,  in  comparing  his  specimens  with  those  in  the  collec- 
tions of  the  Geological  Survey  of  Great  Britain,  and  his  views  with  those 
of  Salter,  Ramsey,  Murchison,  Barrandc,  and  other  palaeontologists  of 
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Europe.  We  therefore  hail  the  appearance  of  this  beautiful  little  vol- 
ume as  the  forerunner  of  an  invaluable  series. 

Mr.  Billings  was  appointed  Palaeontologist  of  the  Canada  Survey  in 
1856,  and  his  first  work  was  to  arrange  the  museum  at  Montreal.  It 
was  in  order  and  gave  the  liveliest  satisfaction  to  the  members  of  the 
American  Association  who  had  an  opportunity  of  examining  it  at  the 
Montreal  meeting  in  1857.  Lofty  cases  round  the  rooms  exhibit  the 
larger  specimens,  and  glass-covered  tables  occup}'ing  the  central  spaces 
cover  piles  of  drawers,  full  of  the  treasures  which  we  expect  to  see  por- 
trayed and  described  in  these  decades.  Into  the  walls  of  the  landing 
places  in  the  staircase  hall  are  set  numerous  huge  slabs  of  sandstone 
on  which  are  seen  rows  of  foot  tracks,  upon  ripple-marked  surfaces, 
pitted  with  the  marks  of  rain  drops,  scratched  in  compound  lines  by 
small  crustaceans,  or  trailed  over  by  aboriginal  worms.  Into  this  mu- 
seum have  been  thrown  for  the  last  two  years  the  very  numerous  con- 
tributions from  the  extreme  east  of  Canada,  Anticosta,  and  Newfound- 
land; and  among  them,  a  unique  collection  of  those  wonderful  creatures, 
the  Silurian  Graptolites,  to  be  described  by  Hall. 

We  are  glad  to  learn  from  the  preface  of  the  Decade,  that  twenty- 
four  species  of  these  and  allied  genera  from  the  Hudson  river  group, 
drawn  by  Meek,  and  engraved  on  steel  by  Gavit,  will  be  given  by  Hall 
in  Decade  II,  commenced  in  1855.  A  preliminary  description  of  these 
was  published  in  the  Report  of  Progress  in  1857.  Decade  I  was  con- 
fided in  1855  to  Salter,  the  well-known  English  palaeontologist,  and 
must  by  this  time  be  in  the  printer's  hand.  Its  plates  are  by  Sowerby 
from  drawings  by  Bone;  and  its  object  is  to  exhibit  the  commingling 
at  one  locality  of  forms  heretofore  supposed  to  belong  to  distinct 
epochs.  We  admire  this  fresh  example  of  the  fearlessness  of  true 
science.  Palaeontologists  are  disposed  to  slight  the  argument  from 
lithological  constitution  and  mineral  sequence  for  identifying  rocks 
over  wide  intervals,  and  to  put  their  whole  trust  in  the  outspread  and 
sequence  of  animal  forms.  Structural  geologists,  on  the  other  hand, 
are  too  tenacious  of  mere  color  and  composition  as  sufficient  clues  to 
lead  inquirers  through  the  maze  of  broken  ground.  Every  discovery 
of  a  fossil  genus  or  species  fixed  at  one  horizon,  and  not  discoverable 
above  or  uuderneath  it,  is  a  blow  given  to  structural  bigotry;  and  con- 
versely, every  discovery  such  as  the  one  described  above,  to  be  pre- 
sented in  the  first  Decade  of  the  Canada  Survey,  of  a  mixing  up  of 
earlier  and  later  forms  in  the  same  bed,  or  in  a  known  cotemporaneous 
deposit,  is  a  still  harder  blow  given  to  the  still  more  mischievous  bigotry 
of  the  mere  palaeontologist.  But  when  a  man  is  found,  who  is  both  a 
structural  and  a  fossil  geologist  like  James  Hall  or  Sir  William  Logan, 
science  is  allowed  to  speak  for  herself,  and  then  she  harmonizes  all. 

The  Decade  before  us  gives  us  beautiful  and  copious  delineations  of 
a  class  of  extinct  forms  which  has  of  lato  excited  a  new  interest.  In 
the  order  of  forms,  the  cystideans  come  between  the  fixed  stone-lilies, 
encrinites,  &c,  and  the  floating  trilobites;  some  are  flat  and  some  are 
round,  globular  or  ovoid,  and  even  cylindrical,  but  they  all  remind  the 
spectator  at  once  of  the  trilobite,  and  of  the  encrinite.  Their  lowest 
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forms  had  a  hard  tesselated  back  on  one  side,  and  a  flexible  and  also 
tesselated,  or  we  may  almost  call  it,  shagreened  calcareous  belly  on  the 
other  side ;  and  they  were  supported  on  a  sort  of  tapering  stem  tail, 
composed  like  the  foot-stalk  of  the  stone-lilies,  of  numerous  joints.  At 
the  apex  waved  two  tapering  jointed  horns  or  arms,  and  certain  small 
holes  or  slits,  noticeable  between  the  horns,  or  notched  into  the  edges  of 
the  back  plates,  are  considered  by  Mr.  Billings  to  have  been  both 
mouth  and  anus.  Some  of  these  lower  forra3  resemble  the  head  of  a 
viper,  especially  on  the  under  side.  As  we  ascend  in  the  scale,  the 
cystid  becomes  very  beautiful,  sculptured  with  radiating  ridges  and  ma- 
thematical figures,  and  crocketed  like  a  gothic  pinnacle  along  the  edges. 
This  effect  is  produced  by  the  falling  of  the  arms  down  against  the 
body.  Some  of  the  species  have  no  arms  at  all  as  seen  in  the  fossil 
condition,  but  are  grooved  from  the  summit  downward,  showing  where 
their  flexible,  soft,  and  perhaps  gelatinous  arms  originally  lay.  Some 
of  these  Glyptocystitcs  are  models  for  a  designer.  Still  higher  in  the 
scale  we  find  globular  cystidte,  pitted  like  strawberries,  {romarocy*- 
titc8f)  or  elongated  like  almonds,  (amygdalocystides,)  and  adorned  with 
arms  which  are  themselves  armed  so  that  these  creatures  appear  to 
have  waved  flexible  stony  plumes  before  them.  The  pits  are  sunk  like 
the  rosette  panels  in  the  vault  surface  of  St.  Peter's,  and  are  exquisitely 
sculptured.  In  the  apple-formed  malocystites  these  plumed  arms  fall 
against  and  ramify  over  the  globe,  covering  it  with  a  charming  net 
work. 

For  the  internal  structure  of  these  curious  beings,  and  the  way  they 
reproduced  their  young,  along  their  arms  like  starfish,  or  in  the  manner 
of  ferns  in  the  vegetable  kingdom,  we  must  refer  the  reader  to  the  text 
of  Mr.  Billings. 

That  the  eystidean  idea  passes  up  into  that  of  the  starfish,  is  evi- 
dent at  a  glance  at  the  plates  which  illustrate  Mr.  Billings'  paper  on  the 
Asteriadae.  Plate  VI II  shows  us  globular  forms  of  tesselated  stony 
matter  with  five  arms  tightly  bound  down  upon  the  surface ;  arms  which 
bear  a  perfect  general  likeness  to  those  of  a  starfish  of  the  present  day. 
Plate  IX  shows  the  whole  globe  absorbed  into  the  five  arms,  and  Plate 
X  gives  still  further  developed  forms  of  the  most  elegant  character,  in 
which  the  arms  exist  alone  like  expanded  flowers.  Plate  XI  exhibits 
the  last  and  strangest  metamorphosis  of  all,  in  which  the  arms  sink 
back  upon  a  disc  like  a  half  dollar,  with  tracery  radiating  from  the 
centre  to  the  ornamented  edge,  and  bifurcating  again  and  again  like  a 
brilliant  design  for  a  cathedral  rose  window.  We  recommend  to  Hunt 
or  Notman  the  figure  5*  b'  Plate  X  for  the  next  great  rose  window 
they  require. 

Murchison  in  his  last  edition  of  the  Siluria,  London,  1859,  gives  on 
page  245,  a  number  of  small  cuts  of  the  cystideaj  of  the  Wenlock  lime- 
stone, (Upper  Silurian,)  one  of  which,  Pieudocrinites  magnificus,  might 
have  been  called  quite  as  appropriately  horridus  or  caput  medu%oey  for 
it  is  entirely  surrounded  by  waving  matted  stony  locks  of  arms. 

The  subject  leads  us  directly  into  that  world  of  late  investigation, 
the  Crinoidew,  of  which  the  two  volumes  of  the  Iowa  Survey  just  pub- 
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lished  by  Hall,  and  the  third  volume  of  the  Kentucky  Survey  published 
last  year  by  Owen,  furnish  the  freshest  illustrations.  We  will  speak 
of  these  hereafter.  L. 


The  Chemistry  and  Metallurgy  of  Copper,  including  a  description  of 
the  principal  Copper  Mines  of  the  United  States,  ftc,  $c.    By  A. 
Snowden  Piggot,  M.  D.,  Philadelphia  :  Lindsay  &  Blakiston,  1858. 

This  duodecimo  of  388  pages  is  one  of  those  complete  little  manuals 
"which  the  practical  genius  of  modern  science  has  been  furnishing  of 
late  years  to  the  mere  working  world,  and  the  value  of  which  cannot 
be  estimated  except  by  the  necessities  of  those  who  find  themselves 
involuntarily  consulting  them  upon  all  occasions.  A  few  paragraphs 
and  a  few  wood-cuts  on  this  or  on  that  question,  to  elucidate  this  or 
that  difficulty,  are  very  little  to  the  reading  or  even  to  the  thinking 
world,  but  are  everything  to  the  student,  who  blesses  every  stray  ray 
of  light,  and  to  the  workman  wondering  where  the  man  lives  who  was 
ever  troubled  as  he  is,  or  who  can  show  him  the  way  out  of  his  per- 
plexities. If  the  present  age  differs  from  preceding  ages  in  any  trait 
of  its  life  form,  this  may  be  stated  as  its  characteristic  difference,  that 
it  sums  up,  states  curtly,  and  illustrates  clearly,  the  practical  scientific 
materials,  provided  by  the  past  and  perfected  by  the  present,  for  every 
employment  of  man,  in  its  hand-books  for  every  country,  science,  and 
art.  The  book  before  us  has  seven  chapters:  the  first  devoted  to  the 
chemical  relations  of  copper,  the  second  to  the  ores,  the  third  to  their 
analysis,  the  fourth  to  mines  and  mining  in  general,  the  fifth  to  copper 
mines  in  particular,  the  sixth  to  copper  smelting,  and  the  seventh  to 
the  alloys  of  copper  used  or  useful  in  the  arts.  The  chemical  com- 
pounds of  the  metal  are  given,  therefore,  in  two  forms,  first  as  they 
are  produced  or  reduced  in  the  laboratory,  and  then  as  they  appear 
in  the  great  laboratory  of  the  earth-crust  in  three  of  the  four  classes 
of  copper  ores,  native  copper  constituting  a  first  class  by  itself.  The 
other  three  classes  are  the  oxides  and  chlorides,  the  compounds  with 
sulphur,  selenium,  arsenic,  and  antimony,  and  the  numerous  and  he- 
terogeneous compounds  of  copper  with  the  remaining  elements.  It  is 
curious  to  see  how  almost  exactly  sulphur  and  oxygen  replace  each 
other  in  their  alliance  with  copper;  normal  copper  glance  being  79*8 
Cu  +  20-2  S,  and  79*86  Cu  4-  20-13  0  being  normal  black  oxide.  In 
a  geological  point  of  view,  the  most  important  ore  of  copper  is  the 
pyrites  or  double  sulphuret  of  iron  and  copper,  34*47  Cu  +  30*48  Fe 
-f  35*05  S-Cua  S  +  Fe2  S8.  This  mixed  with  the  red  oxide  forms  the 
ore  described  on  page  275. 

The  analysis  and  assay  of  copper  ore  are  fully  treated  in  52  pages. 
Chapter  third  contains  50  pages  on  general  mining,  in  which  the  author 
states  and  illustrates  his  views  of  the  formation  of  mineral  veins,  and 
evidently  leans  to  the  theory  of  lateral  secretion.  The  fourth  chapter 
describes  the  geographical  distribution  of  copper  ores  ;  first,  in  the  old 
world  and  South  America,  and  then  more  elaborately  in  the  Lake  Su- 
perior region,  the  Mississippi  Valley  region,  and  the  region  of  the 
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Atlantic  States,  after  the  arrangement  of  Whitney.  Twenty  pages 
are  devoted  to  these  three  regions.  The  table  on  page  241,  brings 
the  yield  of  the  East  Cliff  mines  down  to  1855,  and  the  dividends 
of  the  Company  to  1856.  The  table  on  249  brings  down  the  yield  of  the 
Minnesota  also  to  1855,  and  we  notice  that  this  is  about  the  limit 
of  statistical  information,  as  to  time,  in  this  section.  Every  mine  opened 
at  that  date  is  mentioned  and  described  more  or  less  in  detail.  The 
Silurian  ores  of  Wisconsin  and  Missouri  deserve  and  receive  but  a 
slight  mention.  Dr.  Piggot  then  begins  at  Maine,  and  descends  the 
Atlantic  seaboard  to  Georgia,  noticing  chiefly  the  copper  lodes  of  Vir- 
ginia and  Eastern  Tennessee,  and  ending  with  the  copper  mines  of  the 
New  Red  Sandstone  of  New  Jersey  and  Pennsylvania.  In  some  cases 
the  statistics  come  forward  to  1857,  and  important  modifications  of  the 
first  opinions  formed  of  some  of  these  exhibitions  of  copper  are  shown 
by  subsequent  experimental  work  to  be  necessary.  We  point  to  the 
Manasses  gap  mine  as  a  warning,  how  needful  a  proper  examination 
and  method  of  attacking  a  vein  is,  to  justify  proceedings  upon  even 
the  best  chemical  analysis  of  hand  specimens.  Veins  lately  discovered 
in  the  same  neighborhood,  and  with  even  a  finer  show  of  copper  than 
the  Manasses  gap  outcrop  made,  will  lead  to  the  same  results  unless 
due  care  be  taken  to  insure  preliminary  knowledge  of  the  ground. 

The  fifth  chapter  on  smelting  copper,  gives  in  great  detail  (from 
Muspratt)  the  English  process  pursued  at  Swansea,  with  cuts  of  fur- 
naces and  descriptions  of  the  ten  successive  operations.  Then  the  patent 
processes  of  Napier,  Brankart,  Rivot  &  Phillips,  Davies,  Birkmyre,  De 
Sussex,  Low,  &c,  with  the  objections  to  them ;  the  French  method 
pursued  at  Chessy,  near  Lyons;  and  finally,  the  smelting  of  the  Mans- 
field copper  schists  in  Germany,  with  pictures  of  the  apparatus. 

The  last  chapter  on  the  practical  alloys,  and  the  Appendix  of  tables 
of  statistics,  are  of  considerable  interest  to  the  general  reader,  and 
advance  the  statistics  of  the  production  of  Cornwall  to  1857.  L. 


The  Iron  Manufacturer  9  Guide  to  the  Furnaces,  Forges,  and  Rolling 
Mills  of  the  United  States,  with  discussions  of  Iron  as  a  Chemical 
element,  an  American  ore,  and  a  manufactured  article,  in  Com- 
merce and  in  History.  By  J.  P.  Lesley,  Secretary  of  the  Ameri- 
can Iron  Association,  and  published  by  the  authority  of  the  same, 
with  maps  and  plates.  Now  York  :  John  Wiley.  London :  Milner 
&  Co.,  1859.  8vo.,  pp.  772. 

As  indicated  by  its  title,  and  more  fully  in  its  preface,  this  work  is 
intended  as  a  manual  of  important  information  to  every  one  concerned 
in  the  manufacture  or  ust-  of  iron.  It  divides  itself  naturally  into  two 
parts.  First,  a  directory  intended  to  give  the  location  and  general 
statistics  of  all  iron  works  in  the  United  States  and  Canada,  classified 
as  furnaces,  forges,  and  rolling  mills.  This  portion,  which  has  re- 
quired great  labor  and  perseverance  in  acquiring  the  information  thus 
communicated,  occupies  262  pages,  and  is  illustrated  by  four  maps  ; 


Digitized  by  Google 


Notice  of  Conservatory  Journal. 


71 


two  of  which  are  very  good  specimens  of  the  new  process  of  photo- 
graphy as  applied  to  lithography.  This  valuable  mass  of  information 
for  every  one  in  any  way  concerned  in  the  use  of  iron,  is  due  to  the 
enterprise  of  the  American  Iron  Association,  a  company  which  has 
done  much  valuable  service  to  the  arts  and  industry  of  our  country, 
and  deserves  the  encouragement  of  every  American.  The  second  part 
of  the  book  consists  of  a  practical  treatise  upon  iron,  and  its  ores. 
The  treatise  on  iron  as  a  chemical  element  will  be  found  to  be  a  very 
carefully  elaborated  digest  of  almost  every  thing  of  value  which  has 
been  written  upon  iron,  since  its  great  importance  has  been  recognised. 
The  account  of  the  ores  is  divided  into  chapters  on  the  primary  ores, 
the  brown  haematite,  the  fossil  ore,  the  carbonates,  and  the  bog  ore ; 
and  under  each  head  are  given  the  principal  localities,  the  mode  in 
which  the  ore  lies,  and  its  gangucs ;  the  theory  of  its  occurrence,  the 
modes  of  working  it,  and  the  results  of  these  various  methods  so  far 
as  they  can  be  reached.  This  portion  will  be  found  of  great  interest 
not  only  to  the  practical  iron  worker,  but  to  every  one  who  takes  an 
interest  in  the  natural  history  of  our  country,  and  especially  to  the 
geologist  and  mineralogist. 

The  third  and  fourth  divisions  have  been  pressed  out  by  want  of 
space,  and  will  form  the  subject  of  a  subsequent  publication.  They 
include  the  discussion  of  iron  as  an  American  manufacture,  and  in 
American  history.  Some  twenty  pages  are,  however,  occupied  with 
the  statistics  of  the  manufacture  as  collected  by  the  Association,  and 
the  results  are,  as  far  as  possible,  digested  in  tables  which  give  much 
valuable  information  upon  this,  the  most  important  branch  of  our  manu- 
factures. 

It  is  not  our  intention  now  to  discuss  the  peculiar  theories  of  Mr. 
Lesley,  or  of  the  authors  whom  ho  quotes  with  approbation — but  to 
express  our  high  approbation  of  the  intelligence,  zeal,  and  persever- 
ance which  are  indicated  in  the  preparation  of  this  work,  and  to  re- 
commend it,  and  the  subjects  of  which  it  treats,  and  the  Association 
under  whose  auspices  it  is  published,  to  the  familiar  attention  of  our 
readers.  ed. 


Conservatory  Journal ;  devoted  to  establishing  a  Massachusetts  Con- 
servatory of  Arts,  Science,  and  Historical  Relics. 

The  gentlemen  of  Boston  who  feel  an  interest  in  the  education  and 
elevation  of  the  people,  have  determined  to  establish  in  their  city  an 
institution  similar  to  the  Zoological  Garden  of  London,  and  the  Jardin 
des  Plantes  of  Paris.  The  newspaper  whose  title  we  give  above,  is 
devoted  to  the  furtherance  of  this  object,  and  undoubtedly  in  a  city  so 
famous  for  the  liberality  and  public  spirit  of  its  citizens,  their  efforts 
will  be  successful.  Such  a  project  has  been  smouldering  in  our  city 
for  years,  but  is  not  likely  ever  to  rise  above  an  eremacausis.  We 
hope  our  neighbors  will  show  us  the  way,  and  compel  us  to  follow. 
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H.  W.  HUNTER, 

OPTICIAN, 

Manufacturer  and  Importer  of 

MATHEMATICAL,  OPTICAL,  AND 

PHILOSOPHICAL  INSTRUMENTS, 


P 


New  York. 


Surveying  Instruments,  Oppra  Glasses,  Barometers,  Telescopes, 
Drawing  Instruments,  Spectacles,  Thermometer*.  Micro- 
scopes, T  Squares,  Eye  Glasses,  Hydrometers,  Stereo- 
scopes, Rules,  Angles,  Magnifiers,  Hygrometers, 

Stereoscopic  Views,  Magnetic  Machines,  Ac. 

i  t  . 

Constantly  on  hand  and  made  to  order. 

N.  B. — The  Suhscriher  was  awarded  the  highest  Premiums  at  the  Crystal  Palace  in 
1858  and  1857,  for  the  best  Surveying  Instruments,  and  the  Improved  Adjustable  Tripod. 


TO  IRON  MASTERS. 


REFRACTORY  FIRE  STONE. 


•I 


The  subscriber  i«  now  working  the  celebrated  quarries  of  Steatite  at  Middlefield,  Massa- 
chusetts, and  will  supply  the  stone,  either  in  rough  blocks,  sawed  into  slabs,  or  wrought 
to  fthapc,  as  may  be  required. 

This  Stone,  from  it*  extraordinary  power  of  resistance  to  high  degrees  of  heat,  affords 
the  best  article  known  for  the  lining  of  Blast,  Reverberatory,  Cupola,  and  other  Furnaces; 
also  for  brass,  steel,  and  refiners  Furnaces,  as  well  as  for  Forges.  It  has  been  proved  to 
lust  eight  or  ten  tiroes  a*  long  as  the  beet  Fire-brick,  whtfe  it  possesses  several  other  ire- 
port  a  i)  t  advantages  over  that  article. 

A  catalogue  descriptive  of  the  various  uses  of  this  8tone,  can  be  had  on  application  to 

JOSEPH  P.  PIR8SON, 
.     No.  5  Wall  Street,  New  York. 

Hinsdale,  Mass.,  December  24th,  1858. 
My  long  experience  in  verting  iron  in  Cupolas,  and  in  the  ose  of  fire  brick,  has  given 
me  tbe  satisfaction  to  state  that  I  have  lined  our  cupola  with  the  Middlejield  Soap  Stone, 
and  find  it  far  superior  to  any  lining  I  have  used  since  I  have  been  in  the  Foundry  business. 
I  thick  it  makes  sharper  and  belter  iron  than  fire-brick  does,  and  will  last  much  longer. 

.     ...  WlllIA*   GlLMOJl*,,  ' 

for  GiLNouK  &  Stimbihs. 

n  i.  ■  •  .. 

^  or tli  licclcctj  lYfttSft**  Junu^iry 

We  «re  using  the  Middlejield 8oap  Btont  undeT  two  Steam  Boilers;  hare  conetantry 
Vised  it  ten  year*  under  one,  and  five  years  under  the  other,  and  the  stone  is  apparently 
n»  spxxj  now  as  when  first  used.  No  cinders  adhere  to  it,  and  there  ia  no  appearance  of 
flaking  off.  W«  hesitate  not  to  aay.  that  it  is  superior  to,  and  far  more  durable  than, 
the  beat  fire-brick  thai  wa  have  ever  used  or  known.  J.  W.  Wu  kslks  &  Ce. 
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The  Er«Ineeb  and  Machmist'i  Drawibc  Book  ; 

A  Complete  Course  of  Instruction  for  the  Practical  Engineer, 
out  Engravings  on  wood  anil  hteel.   Half-morocco,  folio,  $10*50. 

The  Engineer  and  Machinist's  Assistant; 

A  Scries  of  Plans,  Sections,  and  Elevations  of  Steam  Engines,  Spinning  Machines, 
Mills  for  Grinding,  Tools,  Ac,  taken  from  Machines  of  the  must  approved  couelruclioa 
it  present  in  operation ;  with  Descriptions  and  Practical  Essay  s  on  various  departments 
of  Machinery.    2  vols,  half-morocco,  folio,  $22-50. 

The  aubjects  illustrated  by  the  Plates  are  drawn  to  acalea  of  from  $-inch  to  2  inches 
to  the  foot ;  and  besides  the  Isrge  Plates,  the  Work  is  copiously  illustrated  by  Wooi-cuU, 
interspersed  throughout  the  Text. 

The  Essays  comprise— I.  A  Practical  Treatise  on  the  Construction  and  Application 
of  the  8team  Engine ;  If.  A  Treatise  on  Mill  Gearing  ;  III  An  Essay  on  Toola  employed 
in  our  Work-shops;  IY.  A  Dissertation  on  Water- Wheels. 

Railway  Machinery  ; 

A  Treatise  on  the  Mechanical  Engineering  of  Railways ;  embracing  the  Principles 
and  Construction  of  Rolling  and  Fixed  Plant,  in  all  departments.  Illustrated  by  a  Se- 
ries of  Plates  on  a  large  scale,  and  by  numeroua  Engravings  on  Wood.  By  D.  K.  Clxbk, 
Engineer.    2  vols,  half-morocco,  folio,  $24. 

"  This  work  contains  the  best  published  information  extant  upon'  locomotives.'* 

American  Railroad  Journal 

Grier's  Mechanics'  Pocket  Dictionary  ; 

Ninth  Edition,  $2  25. 

Grier's  Mechanics'  Calculator  ; 

Sixteenth  Edition,  $1-38. 

BLACKIE  &  80N, 
156  William  Street,  MEW  YORK. 

PHILADELPHIA  :  G.  S.  Doncan,  83  Sooth  Sixth  Street.— BOSTON  :  C.B. 

12  Tremont  Street. 


ENGINEERING  PRECEDENTS. 
JUST  PUBLISHED-8vo.  127  pp.,  $1-25, 

Sent  free  on  receipt  of  the  price.  ISHER  WOOD'S  (B.  T.  Chief  Engineer,  U.  8.  N.) 

ENGINEERING  PRECEDENTS  FOR  STEAM  MACHINERY, 

m 

Embracing  the  Performances  of  Steamships,  experiments  with  Propelling  Instruments, 
Condensers,  Boilers.  Ac.,  accompanied  by  Analysis  of  the  same ;  the  whole  being  original 
matter  and  arranged  in  the  most  practical  aud  useful  manner  for  Engineer* 


a.  B.4ILLIERE, 
JYq.  290  Broadway,  JYetc  York* 
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FRANKLIN  INSTITUTE 

or  THB 

STATE  OF  PENNSYLVANIA, 

fob  TBS 

PROMOTION  OF  THE  MECHANIC  ARTS. 


TERMS  OF  MEMHER8HIP — Annual  Contribution*.  $3 ;  Life  Membership  §25, 
with  an  additional  charge  of  one  dollar  the  first  year  for  a  Certificate  of  Membership. 

The  fiscal  year  commences  on  the  first  of  October.  Members  elected  after  the  first  of 
January,  pay  twenty-five  cents  per  month,  to  the  first  day  of  October  next  ensuing. 

PRIVILEGES  OF  MEMBERS— Members  not  in  arrears  are  entitled  to  the  use  of 
the  Library  and  Reading  Room,  (which  is  open  daily  from  9  o'clock,  A.  M.f  to  10  o'clock, 
P.  M.)  with  the  privilege  of  taking  books  out.  They  will  also  receive  a  season  ticket  for 
the  Lectures  and  Exhibition,  and  a  ticket  for  a  Lndy  to  attend  the  Lectures,  and  six 
single  admission  tickets  to  the  Exhibition  for  Ladies  or  Minors.  They  will  also  be  en- 
titled to  receive  one  copy  of  the  Joubxalop tux  Institute  at  oxc-half  tbb  auBacair- 
tiob  rates,  when  paid  in  advance. 

PRIVILEGES  OF  MINORS. — The  MinoT  Children,  Wards,  and  Apprentices  of  Mem- 
bers who  are  not  in  arrears,  are*  on  the  payment  of  two  dollars  per  annum,  entitled  to 
use  the  Library,  attend  the  Lectures  and  Meetings  of  the  Institute,  and  visit  the  Exhibi- 
tion; or  on  the  payment  of  one  dollar,  they  will  receive  a  ticket  for  the  Lectures  only. 

THE  LECTURES  of  the  Institute  on  Mechanics,  Physics,  and  Science  commence  the 
firrt  week  in  November,  and  are  continued  on  Monday,  Wednesday,  and  Friday  Even- 
ings for  twenty  weeks. 

THE  DRAWING  SCHOOL,  for  instruction  in  Mechanical  and  Architectural  Draw- 
ing and  Designing  commences  in  October,  and  is  continued  on  Tuesday,  Thursday,  and 
Saturday  Evenings,  for  twenty-four  weeks,  under  the  superintendence  of  a  competent 

TERMS. — Five  dollars  per  quarter,  in  advance.  Pupils  under  twenty-one  years  of  age 
are  entitled  to  attend  the  Lectures  of  the  Institute  and  viait  the  Exhibition. 

THE  JOURNAL  OF  THE  INSTITUTE,  devoted  to  Mechanical  and  Physical 
Science  and  the  Arts,  haa  been  published  monthly  since  1826.  Each  number  containa 
seventy-two  large  octavo  pages,  forming  two  volume*  annually,  illustrated  with  plates 
tod  wood  cuts. 

Subscription  price,  five  dollars  per  annum. 

THE  STATED  MEETINGS  OF  THE  IN8TITUTE  are  held  on  the  third  Thurs- 
day evening  of  each  month,  at  which  subject*  connected  with  Science  and  the  Arte  are' 
received  and  discussed. 

Members  and  others  having  models  or  improvements  they  wish  to  bring  before  the 
meeting,  will  please  send  them  to  the  Hall  in  the  altcrnoon. 

COMMITTEE  ON  8CIENCE  AND  THE  ARTS.  For  examination  of  inventions  ' 
tad  improvemenu  by  the  Committee,  apply  either  personally  or  by  letter  to, 

WILLIAM  HAMILTON,  '  '  * 

Actuary. 

.  ''  '  •»  • 

.  iUfcior  tkb  Ibititutb,  N©.  16  Soutm  Sbvbkth  Stbbbt,  Phil*.. 
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COMPLETE  SERIES. 


A  few  complete  copies  of  the  Journal  of  the  Institute  from  January,  1828,  to  December, 
1857,  forming  60  volume*,  devoted  to  Mechanics,  Physical  Science.  Civil  Engineering, 
American  and  Foreign  Patenta,  dec,  will  be  sold  in  numbers  for  sixty  ($C0)  dollars  each, 
for  caah  in  advance. 

The  above  copiea  consists  of  the  whole  of  the  second  aeries  (26  volumes),  and  vol- 
umes 1  to  34  of  the  third  series. 

The  first  series  consist  of  four  volumes,  published  in  1828  and  1827  uoder  the  pat- 
ronage of  the  Institute,  and  do  not  constitute  a  part  of  the  publication  by  the  Insti- 
tute. These  volumes  are  now  out  of  print 

Also,  a  few  copies  or  separate  volumes,  of  some  of  the  years  previous  to  1841,  will  be 
sold  in  numbers  at  $1  per  volume;  and  from  1811  to  1854  (both  years  inclusive,)  at 
$1-25  per  volume;  when  not  less  than  10  volumes  are  taken ;  the  cash  to  be  remitted 
with  the  order. 

This  Journal  is  the  oldest  mechanical  periodical  now  published  in  this  country,  s>»d 
as  an  opportunity  may  seldom  occur  to  procure  a  complete  series,  or  to  coin plcto  those 
already  possessed,  it  will  be  well  for  those  interested  to  make  immediato  application, a* 
but  a  limited  number  of  copies  remain. 

The  Journal  will  be  bound  in"  full  muslin  binding"  and  lettered  at  87*  cents  per  to!- 
ume,  or  in  any  other  style  that  may  be  desired— the  expense  of  which  will  depend  on  the 
style. 

The  subscription  price  is  Five  Dollsrs  per  annum  (2  vols),  issued  in  monthly  numbers, 
end  when  paid  in  advance,  the  postage  is  prepaid  by  the  Institute. 

*  - 

Applications  and  remittances  to  be  made  to 

WILLIAM  HAMILTON,  Artuary, 
Hall  of  the  Franklin  Institute,  Philadelphia,  Penna. 
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LAP-WELD  IRON  BOILER  FLUES, 

MANUFACTURED  BY  THE 

READIKG  IRON  TUBE  AND  FLUE  WORKS, 

. .  <        t  .  .         .  - » 

Made  from  \\  to  7  inches  in  diameter,  in  lengths  to  18  feet,  and  of  the  best  Pennsyl- 
vania refined  cold  blast  charcoal  iron,  and  equal  in  finish  to  any  imported. 

Abo,  made  to  order,  a  but-weWed  flue  with  patent  Up-welded  ends,  and,  when  preferred , 

-will  be  finished  with  a  screw  and  ferule. 

FLUES  of  any  thickness  of  metal,  or  lengths  under  18  feet,  made  to  order.  Also, 
welded  wrought  iron  tubes,  for  water,  steam,  and  gas.  Extra  heavy  tubes  made  to 
order.  y  ■  •  I  r 

For  sale  bf  our  agent,  SAMUEL  GRIFFITHS,  No.  13  North  Seventh  Street,  Phila- 
delphia, and  A.  B.  WOOD,  No.  23  Piatt  8treet,  New  York,  or  at  our  Works. 

8EYFERT ,  McMAltUS  &  CO., 

Reading,  Penan. 
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IS  PUOI.ISIIF.O  ON  TUB  F1HST  OF  F&CH  MONTH, 

At  Fire  Dollars  per  annum  for  one  copy,  Eight  Dollars  fur  two  copies,  and  Ten  Dollais 

for  three  copies — 

Payable  on  tue  completion  of  (he  Sixth  Number. 

The  Journal  will  be  delivered  free  of  Postage  when  the  subscription  is  paid  in  nd  van  e,  (see 
postages  and  remittances  on  last  page  of  the  cover.) 

Commnnications  and  tetters  on  business  must  be  directed  to  the  Actuaky  or  tub 
Kranklin  Institute,  Philadelphia;— iht  postage  paid. 


The  Journal  can  also  be  obtained  from  the  following: 

rHARLES  S.  FRANCIS  &  CO.,  City  of  New  York. 

W.  C.  LITTLE  &  Co.,  Albany,  New  York. 

CROSBY,  NICHOLS  &  CO.  Soslon,  Massachusetts. 

LITTLE,  BROWN  &  Co.,         4<  "  ' 

HENRY  WHIPPLE  &  SON,  Salem,  «« 

N.  HICKMAN,  Baltimore,  Maryland. 

P.  TAYLOR,  Washington,  District  of  Columbia. 

Parts.— HECTOR  BOSSANGE  &  SON,  11  Quai  Voltaire, ) 
London.— EIVES  dc  MACEY,  61  King  William  8treet.  } 

to  receive  subscriptions,  and  to  make  exchanges  for  periodicals  devoted  to  the  Arts  and 


Who  are  authorized 


To  Readers  and  Correspondents* 


The  Committee  on  Publications,  anxious  to  render  this  work  as  valuable  as  possible 
have  determined  to  ofTer  a  liberal  compensation  for  original  articles  on  the  subjects  to 
which  this  Journal  is  devoted;  and  they  accordingly  invite  mechanics  and  men  of  science 
lo  communicate  their  observations.  ■ 


JOHN  C.  ORE380N, 
D.  H.  BARTOL, 
J.  VAUOHAN  MERRICK, 
FAIRMAN  ROGERS, 
WASHINGTON  JONES, 


Committee  on 
Publication*. 
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CIVIL  ENGINEERING. 

Suggestion!  Respecting  the  Superstructure  of  Railroad*.  By  John  C.Traulwine,  C  E.. 

Substitute  for  Feed  Pumps  and  Donkey  Engines,     •  * 

Mechanical  Expansion  Table.    By  James  II.  Warner,  U.  8.  N., 

Yo  Anatomie  of  ye  Engiueere,  .... 

On  the  Burning  of  Welsh  strum  Coal  in  Locomotive  Engine*.    By  J.  Tomlinson, 

On  a  New  System  of  Axle  Boxes,  not  requiring  Lubricating,  and  without  Liability 

to  Heating.    By  Alphonse  do  Brussaut,        .  •  .  1 

Cheap  Railway  Fare,  .  .  .  ' 

AMERICAN  PATENT8. 

Liat  of  American  Patents  issued  from  April  19th,  to  May  10lh,  1859,  inclusive, 
with  Exemplifications,  .  .  .  .  | 

MECHANICS,  PHY8IC8,  AND  CHEMISTRY. 

• »  I 
On  the  Connexion  between  the  Structure  and  the  Physical  Properties  of  Wood. 

By  Prof.  Knoblauch,  .  .  .  .4 

Electro-telegraphic  Progress,  .  .  . 

Use  of  Birils,  .... 
On  Prof.  Hughes'  System  of  Type-printing  Telegraphs  and  Methods  of  Insulation, 

with  special  reference  to  Submarine  Cables.    By  Mr.  H.  Hyde, 
On  the  Practical  Bearing  of  the  Theory  of  Electricity  in  Submarine  Telegraphy, 

the  Electrical  Difficulties  in  Long  Circuits,  and  the  Conditions  requisite  in  a 

Cable  to  insure  rapid  and  certain  communication.    By  S.  Alfred  Varley, 
Fog  Signals  by  Sounds,  •  •  .  .  i 

Particulars  of  the  Steamboat  John  Brooks,     .  • 
Bronze  of  Aluminium. — Letter  of  M.  Christoflc  to  M.  Dumas,  . 
Destructive  Effects  of  Red  Lead  upon  Iron,  .  , 

Water  Boiled  without  Fuel,  .  .  • 

FRANKLIN  INSTITUTE. 

Proceedings  of  the  Stated  Meeting,  June  16,  1859, 

Notice  of  Air-tight  Jam,  for  Preserving  Fresh  Fruits,    .  • 
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Report  on  an  Improved  Protractor,  invented  by  Charles  Gordon, 
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Geological  Survey. of  Canada.    Sir  W.  E.  Logan,  F.  R.  8.,  Director, 

The  Chemistry  and  Metallurgy  of  Copper,  including  a  description  of  the  principal 

Copper  Mines  of  the  United  States,  Ate.    By  A.  Snowden  Piggot,  M.  D.,  . 
The  Iron  Manufacturer's  Guide  to  the  Furnaces,  Forges,  and  Rolling  Mills  of  the 

United  States.  Ac.    By  J.  P.  Lesley,  . 
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PASCAL  IRON  WOKKS. 

Established  In  1821. 

ORRIS,  TASKER  *  Co., 

MANUFACTURERS  OF 

Wrought  Iron  Welded  Tubes, 

J-inch  to  7  inches  bore,  ior  Steax,  Gas,  Wateu,  &c,  with  T's,  L's  Stops,  Valves, 
Ac,  with  Screw  Joints  to  suit  lubes.  Malleable  Iron  and  Brass  Fittings,  Calatt* 
Blower  Tubes,  Blasting  Tubes,  Ac. 

Galvanized  Tubes  and  Fittings  as  above. 

Lap-welded  Boiler  Flues, 

1 1  to  8  inches,  outside  diameter  cut  to  a  specific  length,  20  feet  or  under. 

Artesian  Well  Pipes 

Of  wrought  iron,  screwed  together,  flush  inside  and  out. 

Colls  Of  Tube  For  boiling  and  evaporating  by  steam  or  hut  water. 

Tuyere  Colls, 

For  Blast  Furnaces,  and  tube  cut  and  fitted  to  plans  and  specifications  sent. 

Double  Kettles,  For  steam  boiling  and  evaporating,  and  cooking  by  steam. 

Drying  Closets 

Heated  by  steam ;  Wash  Houses  and  Steam  arrangements  for  Public  Institutions  and 
Private  Houses.    Steam  Closets  and  Hot  Tables,  for  Hotels  and  Restaurants. 

Warming  and  Ventilating 

Steam  and  hot  water  apparatus  of  the  most  approved  plans,  for  Factories,  Public 
Buildings,  Hotels,  Private  Dwellings;  Green  Houses,  &c,  constructed  and  adapted 
to  the  buildings  to  be  warmed. 

Hot  Water  Apparatus; 

Taslter'S  Patent  Self-Regulating  Hot  Water  Apparatus,  for  Private  Dwelling*, 
School  Houses,  Hospitals,  Green  Houses,  &c. 

Iron  &  Brass  Castings, 

of  every  description. 

Gas  Works  Castings: 

KcUrfls  and  Bench  Castings  for  Coal  Gas  Works;  Street  Mains,  Bends,  Branches, 

Drips,  Lampost8,  Lanterns,  &c. 

Rosin  Gas  Apparatus, 

For  Factories,  Public  Buildings,  Hospitals  and  Private  Dwelling*. 

Artesian  Well  Pipe, 

of  Cast  Iron,  6,  8,  10  and  12  inches  diameter,  with  wrought  bauds,  or  screw  coupled; 

flush  inside  and  out. 

Green  House  Pipes  and  Boilers: 

Fire  Doom  und  Frames,  Hot  Water  Pipes  for  Foicing  Beds,  Pineries,  Gurdcu  Roller*,  dtc 

COLUMNS, 

Conduit  Pipes,  Pavement  Gutters,  Soil  Pipe. 

BATH  TUBS, 

Sinks,  Sewer  Trajw,  Soil  Pans  and  Traps,  and  Water  Closet  arrangements. 

SCREWING  MACHINES, 

Drill  Stocks,  Stocks  and  Dies,  Taps,  Reamers,  Drills,  Pipe  Tongs,  and  a  general 
assortment  of  Gas  and  Steam  Fitters'  Tools  and  Materials. 

WORKS,  South  Fifth  &,  Franklin  Sis.  pil[|  Miff  DDI  1 
WAREHOUSE  &  OFFICE,  No.  *iQ9  So.  3d  St.  lIllLlllJlj Llll  1  il 

STEPHEN  MORRIS,  CHAS.  WHEELER,  Jr , 

TH08.  T.  TASKER,  Jr.  8.  P.  M.  TASKER. 
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SEfc»fc»W  BRASS  *1TIJ«, 

SUPERIOR  DRAWN  COPPER  TUBES, 

FOR 

Locomotive,  Marine,  &  Stationary 

Boilers, 

MANUFACTURED  BY 

AMERICAN  TUBE  WORKS, 

BOSTON,  MASS. 
JOSEPH  H.  COTTON,  Tret*.,  105  8tate  Street. 


CELLULAR  GAS  RETORTS. 

C.  M.  CRESSON'S  CELLULAR  GAS  R ETO RT — Patented  Oct.  3, 

1854 — adapted  to  the  manufacture  of  GAS  from  Rosin,  Coal,  Wood,  &c,  and  now  in 
un  at  the  Philadelphia  Gaa  Works.    Patent  Rights  for  sale. 

For  information,  apply  to  HENRY  S.  HAGBRT,  Attorney  for  Patentee, 

8.  E.  Corner  of  Walnut  and  Sixth  Streeta,  Philadelphia,  Pa. 

EDWARD  S.  RENWICK, 

SOLICITOR  OF  PATENTS  IN  THE  UNITED  STATES,  AND  IN  FOREIGN  • 
COUNTRIES,  AND  EXPERT  IN  PATENT  CAUSES. 

Office,  335  Broadway,  New  York. 


SAMUEL  MoELROY, 
CIVIL  ENGINEER. 

Surreys  and  Plans  made  in  all  departments  of  Construction.  Special 
attention  paid  to  Water  Works,  with  or  without  pumping  supply. 

'  ■  _  _  ■ 

Offices. 

19  Nassau  St.,  New  York.  Engineer's  Office,  Water  Works,  Brooklyn. 

Box  2837,  P.  O.,  New  York. 
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TO  IRON  MANUFACTURERS. 


(Merrick  &  Sons,  Assignees  of  the  Patent  for  the  United  State*.) 

The  undesigned  call  the  attention  of  Iron  Manufacturers  to  the  Nasmttb  Patk»t  Stkax 
Hammer,  now  go  generally  introduced  into  this  and  other  countries,  of  which  they  are 
the  assignees  and  sole  Agents  for  the  United  States.  Up  to  the  present  time  there  have 
been  made  by  the  Patentees  in  England,  for  that  country  and  the  Continent  of  Europe,  be- 
tween two  hundred  and  fifty  and  three  hundred  hammers,  for  Government,  Railway  Corapa 
nics,  Copper  Works,  Forge*,  and  Engineering  establishments;  and  the  undersigned  have 
made  for  this  country  upwards  of  forty,  varying  in  size  from  500  lbs.,  falling  1  $  ft.,  to  6  tons, 
falling  6  feet.  They  can,  therefore,  confidently  urge  its  merits  upon  the  trade,  and  are 
provided  with  certificates  in  its  favor  from  many  parties,  (who  have  one  or  more  in  use,) 
which  will  be  shown  upon  application. 

The  advantages  of  this  Hammer  over  all  other  forms  are  as  follows: — 
1st,  The  Ram  falling  vertically,  the  surfaces  of  the  bitts  upon  it  and  the  anvil  are  always 
parallel,  giving  facilities  for  flattening  a  ball  or  faggot  of  any  thickness;  and  the  fall  being 
far  greater  than  that  of  any  helve  hammer,  a  much  thicker  mass  may  be  placed  under, 
without  choking  it. 

2d,  The  intensity  of  the  blow  may  be  modified  instantly  by  the  attendant,  so  as  to  suit 
the  work;  and  the  Ram  may  in  like  manner  be  arrested  in  its  descent  at  any  point, so  that 
it  is  more  completely  under  control  than  any  other  form  known. 

3d,  It  may  be  adapted  to  any  description  of  work,  whether  for  hammering  blooms, 
making  heavy  forgings,  or  the  ordinary  light  forgings  for  machine  shops;  for  beating  cop- 
per, or  crushing  atone,  dec.,  Ac.,  The  form  of  the  aide  frames  can  bo  altered  to  suit  cir- 
cumstances, so  as  to  allow  free  access  on  all  sides. 

4  th,  It  requires  no  Steam  Engine  to  work  it;  hence  the  friction  and  other  losses  incident 
to  the  ordinary  hammer  are  materially  reduced.  In  Forges  the  waste  heat  from  the  fur- 
naces gives  ample  steam  to  work  it.  Uvery  Hammer  is  provided  with  self-acting  and 
Land  gearing. 

For  terms  and  other  particulars,  apply  to 

MERRICK  &  SOX8, 

Southwark  Foundry,  Philadelphia, 
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FROSSER'S  PATENT 

ORIGINAL 

LAP-WELDED  IRON  AND  STEEL  BOILER  TUBES,  SAFE 

FROM  END  TO  END. 

PARIS'  PATENT  ENAMELED  IRON  PIPES  AND  PUMPS, 
FOR  WATER  SUPPLY,  ACIDS,  &c. 
SOLE  IMPORTERS. 

PROSSER'S  PATENT 

SURFACE  CONDENSERS  for  high  pressure  .team,  with  sea  or  other  bad  toiler  water. 
Gauges,  3-cutter  Drills,  Countersinks,  Tube  end  Cutting  Bars,  Expanders,  Tube  Scalers, 
Steel  Wire,  Whalebone  Brushes,  and  Pall  Lever  Wrenches. 

Tubes,  plain  or  enameled,  screwed  together  for  ARTESIAN  WELLS. 

THOS.  PROSSER  6c  SON. 

28  Piatt  Street,  New  York. 


M.  W.  BALDWIN  &  Co.,  Philadelphia. 

Manufacture  LOCOMOTIVE  ENGINES  of  the  most  approved  construction,  and 
perfect  adaptation  to  all  the  variety  of  circumstances  under  which  they  can  be  UHefully 
employed  ;  ranging  in  weight  from  ten  to  thirty-six  tons,  and  using  one-half,  two-thirds, 
three-fourths,  or  the  whole  weight  for  adhesion,  as  the  grade  of  the  road,  or  business  to  be 
done,  may  render  desirable  or  necessary. 

Patterns  of  various  sizes  of  each  of  the  following  plans,  viz: 

Plan  A  and  B,  1  pair  drivers  and  trucks,  for  Passenger  business  exclusively. 
"     C,  2       "  44  "  or  Freight  business. 

"     D,  3       «  "  > 

"     D,  3       "  "      S  for  Freight  business  exclusively. 

"     E,  4       "  "  ) 

The  D  and  E  Plans  are  particularly  adapted  to  roads  having  heavy  grades  and  abrupt 
curves.  The  temporary  track  connecting  the  Eastern  and  Western  divisions  of  the  Vir- 
ginia Central  Railroad,  having  grades  of  295  feet  rise  per  mile,  and  curves  of  300  feet 
radius,  has  been  successfully  worked  for  two  years  past  by  six- wheel  D  Engines  of  our 
make. 

The  materials  and  workmanship,  efficiency  and  durability,  economy  of  fuel  and  re- 
pairs, are  guarantied  equal  to  any  other  engines  in  use. 

DRAWING. 

THE  subscriber  would  respectfully  inform  his  friends  and  the  public,  that  he  con- 
tinues to  give  instruction  in  MACHINE,  ARCHITECTURAL,  TOPOGRA- 
PHICAL, and  LANDSCAPE  DRAWING,  and  PAINTING  in  OIL  and  WATER 
COLORS.  Day  and  Evening  Classes  at  the  office,  and  instructions  given  in  Schools  and 
Families.    Drawings  for  Paten U  correctly  made,  sad  Designs  furnished. 

JOHN  KERN, 
N.  W.  Comer  Tenth  snd  Race  Streets, 

late  No.  62,  Filbert  8treet,  near  10th 

REFERENCES. 

P.  F.  ROTHERMEL,  Esq.,  D.  R.  A8HT0N,  Esq. 

JESPER  HARDING,  Esq.,  W*.  HAMILTON,  Actuary  Fr.  Inst. 
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THE  G  B  E  A  T  AM  SRI  CA  N  A 1CD  FO  R  K I G  N 

Patent  Agency  Offices. 

INVENTORS  SEtlRE  YOfR  RIGHTS. 


HOW  TO  OBTAIN  LETTERS  PATENT. 


MESSRS.  MUNN  &  Co.,  Editors  and  Proprietor*  of  the  Scientific  American,  are 
conducting  tbc  most  successful  a  ok  sit  for  securing  the  Rights  of  Ivvestobs,  to  be 
found  in  the  United  States.  They  have  been  personalty  familiar  with  the  progress  of 
Invention  and  Discovery  for  the  past  fifteen  years,  and  have  prepared  and  conducted  within 
this  period  more  Patent  cases  than  any  other  Aosarr  iw  Tn«  Would.  As  an  evidence 
of  the  confidence  reposed  in  their  ability  and  integrity,  they  may  with  propriety  refer  to 
the  extraordinary  fact  that  nearly  TWO  THOUSAND  PATENTS  have  issued  to  their 
clients  during  the  brief  space  of  only  TWO  YEARS;  and  during  the  same  period  they 
have  examined  through  their  efficient  Branch  Office  in  Washington  into  the  novelty  of 
about  eighteen  hundred  Inventions,  thus  affording  to  them  a  knowledge  of  the  contents 
of  the  Patent  Office  unrivalled  by  any  existing  agency.  Not  only  this,  but  more  than 
one-half  of  all  the  Patents  secured  bv  American  citizens  in  European  countries  are  taken 
through  MLTNN&C0.'8  AGENCIES  IN  LONDON,  PARIS,  BRUSSELS,  BER- 
LIN, AND  VIENNA. 

Circ  ular**  of  Advice  How  to  SucinE  American  ajtd  Fonaiosr  Patbjits, 
will  be  sent,  free  of  charge,  to  all  who  may  wish  for  them.  Mesars.  Munn  &  Co.*s  prin- 
cipal Officer  in  New  York  are  removed  from  128  Fulton  St.  to  the  spneious  rooms  in  the 
new  Park  Buildings,  Nos.  37  Park  Row,  eastern  side  of  the  City  Hall  Park,  and  145 
Nassau  St.,  where  all  communications  should  be  addressed,  and  where  Inventors  are  cor- 
dially invited  to  call  whenever  they  visit  the  city.  Their  Branch  Office  in  Washington 
City  is  on  the  corner  of  F  and  Seventh  Sts.,  directly  opposite  the  Patent  Office.  Munn 
Jc  Co.  refer  by  permission  to  Judgo  Mason,  Ex-Commissioner  of  Patents,  and  to  over 
ISevex  T  dot's  and  Inventors  in  the  United  States  whose  papers  have  been  prepared  and 
prosecuted  through  their  Agency.  Address 

MUNN  &  CO., 

No.  37  Park  Row,  New  York  City. 


AMERICAN  AND  FOREIGN  OFFICE 


von 


PROCURING  PATENTS. 
LOW,  HASKELL  &  Co., 


Solicitors  of  Patents  for  Inventions ,  and  Editors  of  the  Inventor. 

304  BROADWAY,  corner  of  DUANE  Street, 

third  block  above  City  Hall,  New  York. 


LEMUEL  W.  SERRELL, 

SOLICITOR  OF  AMERICAN  &  FOREIGN  PATENTS, 

Jfe  121  Nassau  Street,  Jfew  York, 


inical  Drawing*,  Specifications,  Caveat*  Assignment*, Sea., and  trai 
all  other  business  connected  with  obtaining  Inciters  Patent  in  the  United  States  and  For- 
eign Countries  with  promptness  and  dispatch. 
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.  HENRY  HOWSON'S 
PHILADELPHIA  AGENCY  FOR  PROCURING  PATENTS 

IN  THE 

UNITED  STATES  AND  EUROPE, 
FORREST  PLACE  No.  123J  SOUTH  FOURTH  STREET, 

PHILADELPHIA. 


AGENCIES  IX  LONDON,  EDINBURGH,  DUBLIN,  MANCHESTER, 
PARIS,  BRUSSELS,  VIENNA,  LEIPSIC,  BERLIN, 
AND  OTHER  EUROPEAN  CITIES, 


H.  HowtHin  prepare*  Specifications,  Drawings,  Deeds  of  Assignment,  conducts  Inter- 
ferences, Appeals,  Applications  for  Re-issues.  Extensions,  &c,  attends  to  the  filing  of 
Caveats,  Reports  as  to  the  Patentability  and  Utility  of  Invention*,  and  also  acts  as  Consult- 
ing Attorney  to  either  counsel,  plaintiff;  or  defendant,  in  suits  at  law  respecting  Patents. 

As  H.  H.  visits  Washington  monthly,  he  is  prepared  to  take  charge  of  rejected  appli- 
cations, and  argue  such  cases  before  the  Examiners  and  Commissioner,  thus  saving  to 
inventors  the  annoyance  and  expense  of  personal  visits  to  Washington. 

Burlington.  Iowa,  October  2,  1657. 

Dka*  8ib  : — I  take  this  occasion  to  state  to  you,  that  for  several  years  past  I  have  been 
acquainted  with  the  manner  in  which  you  have  conducted  your  business  as  Patent  Soli- 
citor. This  has  always  been  highly  creditable  to  yourself,  and  satisfactory  to  the  Patent 
Office.  You  understood  your  cases  well,  and  presented  them  in  that  intelligible  form  which 
generally  insured  success.  I  make  this  Certificate,  in  hopes  that  it  may  be  serviceable  to 
;ou  in  continuing  to  find  that  employment  in  your  profession  to  which  your  industry, 
intelligence,  and  courteous  bearing,  so  justly  entitle  you. 

Youra,  very  truly,  CHARLES  MASON, 

ToHcitbt  Howiox,  Esq.  Late  Commiwonir  of  Patent*. 

THOMAS  D.  STETSON, 
Meclianical  Engineer  and  American  and  Foreign 

PATENT  AGENT, 

No.  5  TRYON  ROW,  New  York. 


HENRY  E.  ROEDER, 
MECHANICAL  ENGINEER  AND  PATENT  AGENT, 

No.  346  Broadway,  JVeto  York. 

Applications  for  Letters  Patent  for  the  United  States,  and  every  country  in  Europe, 
made  oo  the  most  reasonable  terms. 

J.  R.  &  H.  S.  ROBINSON, 
CONSULTING  &  SUPERINTENDING 

STEAM  ENGINEERS, 

NO.  7  BIGELOW  LIBRARY  BUILDING, 

CLINTON,  Man. 
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DR.  F.  A,  GENTH, 
No.  333  WALNUT  STREET, 

PHILADELPHIA, 

OFFERS  I1IS  SERVICES 

For  the  examination  of  Ores,  Minerals,  Mineral  Waters,  Soils, 
Manures,  and  other  Chemical  Products. 

A       ■>  IN  I.1V1M7  HIS  rRflPKSXIOXAI.  ATI  VIC  K  ANP  "I'lMOS 

ON  THE  VALUE  OF  MINES  AND  MINERAL  LANDS, 

AND  ON  CHEMICAL  QUESTIONS,  ETC. 

 :u-  

limited  number  of  Students  taken  in  Analytical  and  Practic; 
Chemistry,  Mineralogy,  Geology,  and  Metallurgy. 

 .  ■  :  .  . 


LABORATORY  FOR  PRACTICAL  AND  ANALYTICAL 

1;*TAULISHED  IX  1636. 

The  suhseriher*;  continue  to  give  thoir  p<  r*onnl  attention  to  instruction  in  PRACTI- 
CAL  CHI' MlsTKV,  MI.VKKAl.OtiV,  AM)  t;  KOI.OCJ  V,  according  to  the  metbo.l 
which  they  have  pursued  successful! y  during  tin*  |i:ist  twenty-two  year*  in  this  city.  A 
commodious  nnd  well  furnished  I,  Mioiu  '1  ok  v,  ;i  lan»o  and  select  1  .thUARY  of  practical 
smd  scientific  works  in  the  Kntili^h,  <.icnn:m,  and  French  I ;i(>ml(ij;e:«,  together  with  min- 
eral, ecological,  au<l  technic  il  I  'oi.i.kc  i'Iunx.  oiler  every  facility  to  the  student. 

AN  AM  SK^i  of  Ores.  Minerals.  Soils,  Waters,  Ve^'lable  substances,  and  the  produc- 
tion* of  Art  will  he  carefully  executed.  Person*  residing  at  a  distance  may  send  by  letter 
Rinall  nver:<£e  samples  of  ore*,  earths,  &<•.,  wei^hintr  from  100  grmns  to  ono  ounce. 

The  various  applications  of  Chemistry  to  Manufacture*,  Agriculture,  Medicine,  >od 
Pharmacy  will  reeeivi:  Hpeeial  attention.  Where  it  i-s  practicable,  researches  will  be  iu- 
Mitulcd  and  opinions  uivrn  on  all  chemical  «jne*tions. 

Apply  to  Wm.  Hamilton,  Actuary  of  the  Franklin  Institute,  or  to  the  subscriber*, 

ROOT II,  (MRRETT  &  C  AM  AC, 

At  the  Laboratory,  Chant  8trcet,  10th  St.  between  Market  and  Chestnut  St*. 

JAMES  C.  LANE, 

■ 

EX-CHIEF  ENGINEER  QF  EXPLORATIONS  IN  SOUTH  AMERICA,  AC. 

MECHANICAL  AND  CONSULTING  ENGINEER, 

TIMES  BUILDING,  No.  41  PARK  ROW, 
Room  JVb.  4.  New  York. 


PATENTS  NEGOTIATED. 

Drawings,  Specifications,  and  Models,  (metal  or  wood.)  Applications  for  Patents,  and  all 
business  whatever  connected  with  Patents  attended  to  with  economy  and  dispatch. 
Application  for  Patent,  including  drawings,  fpeciiication,  and  Patent-Office  fees, 


Digitized  by  Google 


w  &  aaiwoi 


if 


LOCOMOTIVE  ENGINES 

Constructed  with  DIMPFEL'S  PATENT  BOILER,  unite  and  combine  all  the  mechani- 
cal and  physical  characteristics  essential  to  the  thorough  and  economical  consumption  of 
fuel,  whether  Coal  or  Wood.  The  practical  results  which  have  followed  its  introduction 
and  use,  are  matters  of  official  record  in  the  Reports. of  the  Philadelphia,  Wilmington, 
and  Baltimore  Railroad  Company,  and  other  Railroad  Companies,  whose  concurrent  tes- 
timony demonstrates  its  efficiency  and  its  success. 

The  DIMPKEL  COAL  BURNER  has  parsed  through  the  preliminary  ordeals  of  trial 
and  experiment.  The  plan  of  this  Boiler  is  based  on  sound  philosophic  principles,  and 
hence  its  efficiency  and  success  in  generating  steam,  with  lkss  weight. 

It  will  be  seen,  by  the  cut  above,  that  the  bent  up  Water  Tubes  terminate  at  the  crown 
of  the  fire-box  at  one  end,  and  communicate  with  the  water  space  at  the  other  or  farther 
end,  thus  bringing  the  water,  mechanically,  from  the  colder  or  farther  end,  directly  over 
the  fire,  absorbing  the  greater  part  of  the  heat,  and,  at  the  same  time,  overflowing  the 
crown,  keeping  it  cool  and  protecting  it  from  being  overheated,  and  thereby  preventing 
explosion,  in  case  the  water  should  fall  much  below  its  ordinary  level ;  and  also  iwcrkas- 

1XG  THK  HK1TIBG  SURFACE  THREK  FOLD  W1TBIX  TIIF.  V1RK-BOX.     The  bend  in  the  tubes 

enables  them  to  yield,  and  thus  relieve  the  joints  from  undue  strain,  caused  by  the  un- 
equal expansion  and  contraction. 

The  heated  products  of  combustion  not  being  separated  by  passing  through  tubes,  as 
is  the  case  in  the  flue  tubular  Boilers,  by  proper  appliances  combustion  is  maintained, 
among  the  tubes,  the  whole  length  of  the  Boiler. 

Of  one  of  the  Engines  constructed  with  the  Dimpfel  Boiler.  8.  M.  Felton,  Esq.,  Presi- 
dent of  the  Philadelphia,  Wilmington,  and  Baltimore  Railroad  Company,  in  his  Annual 
Report  for  the  year  ending  November  30,  1358,  says : 

"The  Diropfel  Engine,  Daniel  Webster,  has  run  [the  Great  Express  Train]  during  the 
year,  32,786  miles. 

Cost  of  Coal  consumed,  .  .       $  1973  15 

Cost  of  Wood  for  kindling,  .  .  167-70 

■  • 

Total  cost  for  fuel,  $  2140-85" 

Cost  per  mile  run  6  52-100  cents.  "Average  number  of  cara  down,9J — average  num- 
ber of  cars  up,  10." 

Wilmington,  July  9,  1858. 

8.  M.  Fbltom,  Esq. — Dear  Sir: — The  [Dimpfel]  Engine  Henry  Clay,  ran  7J  [trial] 
trip*  in  June,  1858,  between  Philadelphia  and  the  Susquehanna  River,  940  miles.  •  ■ 
Coal  per  mile,  20  49-100  lbs.  Co  ll  cost  per  mile  ran,  3  8-10  cent*.  Average  care  each 
way,  seven  long  cars,  passenger  train. 

Wm.  8tkahx«,  Master  Machinist  P.  W.  &  B.  R.R. 
For  further  information,  address,  F.  P.  DIMPFEL,  Philadxlfhia. 

REPORT  of  the  COMMITTEE  appointed  by  the  FRANKLIN  INSTITUTE 

to  experiment  on 

THE  STRENGTH  OF  MATERIALS  EMPLOYED  IN  THE  CON- 
STRUCTION OF  STEAM  BOILERS, 
Illustrated  with  10  Copperplates.  Price,  $1*50. 
A  few  copies  can  be  had,  on  application  to 

WILLIAM  HAMILTON,  Actuary, 

Hall  of  the  Franklin  Institute. 
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FOWLER  &  WELLS, 

AGENTS  FOR  OBTAINING 

AMERICAN  AND  FOREIGN  PATENTS, 

No.  308  BROADWAY,  NEW  YORK 

L.  N.  FOWLER,  8.  R.  WELLS. 

THOMAS  P.  HOW,  Attorney. 


While  w«  transact  generally  business  of  every  description  relating  to 
applications  for  Patents,  we  invite  the  patronage  of  the  public,  more 
especially,  in  contested  cases,  particularly  those  of  appeal  and  inter- 
ference. In  examining  an  application  which  has  been  rejected  in  the 
hands  of  other  Agents,  we  usually  charge  a  fee  of  Five  Dollars  ;  and  if 
on  such  examination  we  deem  it  tenable,  we  will  in  most  cases  prosecute 
it  on  supplementary  proceedings,  on  being  secured  the  payment  of  a 
suitable  fee  upon  the  issue  of  the  Patent. 

PALMER'S  ARM  AND  LEG. 

Mil,  Palmer  has  the  pleasure  of  announcing  that  he  has  completed  the  IwvtRTios 
of  the  Arm  ;  and  be  believes  it  to  be  at  least  equal  in  all  respects  to  the  Patext  Lxg. 
To  secure  Arms  within  six  months,  orders  should  be  sent  immediately,  as  hundreds  of 


applications  are  now  on  file. 

The  Arm  and  Hard  imitate  the  natu- 
ral onca  very  nearly  in  appearance  and 
motion — all  the  joints  being  copied  with 
great  precision,  and  rendered  useful  to  an 


PHILADELPHIA  extent  hitherto  unapproached. 

PALMER'S  PATENT  LEG 

Has  been  exhibited  at  thiity  Exhibitions  of  distinguished  scientific  societies,  in  compe- 
tition with  all  other  substitutes,  and  has  in  kvsht  jrstarcr  been  declared  "  tbs  but" 
artificial  limb  extant. 

In  addition  to  thirty  Gold  and  Silver  Medals  (or  first  premiums,)  awarded  the  Inventor, 
by  Scientific  Societies  in  the  United  States,  he  was  (by  the  unanimous  approval  of  an  in- 
ternational Council  of  distinguished  Surgeons,)  honored  with  the  award  of  the 

PRtZEMEDAL, 

At  the  WORLD'S  EXHIBITION,  in  London  (1851 and  also  with  the 

SILVER  MEDAL, 

(Only  First  Claw  Prire,)  at  the  New  York  Crystal  Palace  (1853),  for 
"  THE  BEST  ARTIFICIAL  LEG." 


"  THE  BANE  AND  ANTIDOTE," 

■  •       .  > 

Is  the  title  of  a  Journal  published  for  gratuitous  distribution  among  Surgoons,  and  per- 
sons who  have  suffered  amputation  of  limbs.  The  pamphlet  willtxi  sent,  postage  paid, 
to  every  applicant.  Address, 

B.  FRANK.  PALMER,  8urgeon- Artist, 

1320,  Chesnut  Street,  Philadelphia,  Pa. 
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FOR  TBI 

PROMOTION  OF  THE  MECHANIC  ARTS. 


AUGIST,  1S59. 


CIVIL  ENGINEERING. 


For  the  Journal  of  the  Franklin  Institute. 

Steam  and  its  Condensation.  By  Thomas  Prosser,  C.  E. 

(Continued  from  Vol.  xxxvii.  page  365.) 
CHAPTER  VIII. 

Comparative  Remits  of  Experiments  made  April  28f h  and  May  3c?, 
1859,  with  other  Experiments  and  Remarks  thereon. 

This  Chapter  is  devoted  to  Results  and  their  concomitants.  And, 

First.  To  the  actual  cost  (in  coal)  of  production  of  steam  from  wa- 
ter at  100°  C.  The  grate  and  recipient  heating  surfaces,  and  the  rela- 
tive weights  of  coal  employed. 

Secondly.  To  the  surface  required  for  its  condensation. 

Thirdly.  To  its  abstract  practical  value,  irrespective  of  the  means 
employed  to  make  it  available  as  a  motor.  If  no  one  dreams  of  hold- 
ing the  minter  responsible  for  the  misuse  of  his  manual  coinago,  why 
should  another  minter  be  held  responsible  for  the  misuse  of  his  men- 
tal coinage  ?  Enough  for  me  to  produce  the  steam  and  condense  it 
economically,  leaving  to  the  mechanical  engineer  the  responsibility  of 
its  application. 

Steam  has  a  fixed  mercantile  value,  even  as  gold  has,  but  it  is  far 
more  liable  to  abuse ;  for  all  know  the  value  of  the  latter,  but  few 
know  any  thing  about  the  former  as  an  article  of  merchandize. 

Hence,  I  take  no  account  (except  incidentally)  of  the  mere  fact, 
that  the  steam  in  these  experiments  was  actually  used  in  a  steam 
engine  in  the  usual  manner ;  but  I  must  not  omit  the  fact,  that  after 
having  been  so  used,  it  entered*  the  condensing  apparatus  perfectly 
dry,  snowing  beyond  all  doubt,  not  only  that  there  had  been  no  prim- 
ing, that  no  vesicular  water  had  gone  over  with  the  steam;  but  also, 
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that  there  had  been  do  condensation  in  the  cylinder.  When  this  has 
been  done,  all  has  been  accomplished,  which,  in  an  economical  point 
of  view,  superheating  the  steam  admits  of,  although  the  advocates  of 
the  separate  superheating  ignore  the  fact,  excepting  the  late  Dr. 
Ilaycraft,  who  formerly  belonged  to  that  ultramontane  party,  but 
whose  imitators  do  not  appear  to  have  attained  one  rational  idea  on 
the  subject. 

I  shall  institute,  a  comparison  with  my  own,  of  the  evaporative  effects 
of  two  other  boilers  made  and  manned  for  the  purpose,  and  shall  show 
as  conclusively  as  the  case  admits  of,  that  no  such  immunity  from 
priming,  or  going  over  of  vesicular  water  with  the  steam,  can  be  claim- 
ed for  them,  and  therefore  in  comparing  those  boilers  with  mine,  after 
making  due  allowance  for  the  additional  total  heat  in  my  steam  as  well 
as  for  its  superheat,  both  of  which  operate  equally  in  preventing  con- 
densation in  the  cylinder,  my  boiler  is  still  compared  with  them  at  an 
unknown  disadvantage,  because  it  is  impossible  to  divine  how  much 
unconverted  water  went  over  with  their  steam. 

The  proof  offered  is  universal  experience,  which  confesses  that  all 
ordinary  boilers  prime  more  or  less,  or  carry  over  vesicular  water 
with  the  steam.  This  point  is  too  important  to  be  passed  over  without 
further  inquiry.  Watt  never  knew  what  became  of  much  more  than 
half  of  the  water  which  his  boiler  got  rid  of,  at  least  he  could  only 
account  for  about  that  quantity  as  steam.  The  boilers  of  H.  B.  M. 
Steamer,  the  "Bee,"  took  1080  lbs.  of  water  from  a  tank,  but  only 
580tt>s.*  were  ever  accounted  for  per  indicator.  The  Manchester 
engineers,  too,  with  tho  same  system,  have  recently  got  out  of  their 
boners  12-25  fibs,  of  water  for  1  pound  of  coal  consumed.  But  the  Ad- 
miralty engineers  who  were  sent  to  examine  into  the  matter,  although 
they  were  "witnesses"  who  saw  sights  of  11*05, 10'97,and  even  12-44 
fos.f  of  water  evaporated  by  1  pound  of  coal,  cruelly  close  their  Re- 
port by  observing  that  they  "  had  some  doubts  as  to  the  dependence 
that  might  be  placed  on  the  feed  apparatus  for  the  boiler,  with  refer- 
ence to  the  exact  quantity  actually  entering  the  boiler  as  measured 
to  the  feed  apparatus  and  registered  by  the  meter.  Priming  of  the 
boilers  was  evidenced  in  an  especial  manner  on  the  first  and  second 
day's  experiments ;  it  was  not  constant,  but  intermittent.  Owing  to 
these  circumstances,  we  cannot  place  so  much  dependence  on  the  ac- 
curacy of  the  results  of  the  experiments  as  could  be  wished."! 

A  very  mild  way,  indeed,  of  intimating  that  the  experiments  were 
really  of  no  value  whatever,  because  the  palm  for  evaporation  must 
necessarily  be  given  to  the  boiler  which  primed  most. 

What,  then,  are  we  to  say  to  the  reported  evaporation  of  15  pounds 
of  water  with  one  pound  of  coal  ?  Not,  certainly,  that  it  is  impossible ; 
but  it  may  just  as  well  be  made  20  or  even  30  by  improving  the  prim- 
ing of  the  boiler ;  not  that  any  of  the  ordinary  multitubular  ones  are 
deficient  in  that  qualification)  by  no  means,  but  it  is  desirable  to  know 
how  far  it  may  be  carried  with  a  pensive  public,  so  that  we  may  as- 

*  Tho  Indicator  nnd  Dynamometer  by  Main  A  Brown,  page  31. 
■f  Civil  Engineer  and  Architect's  Journal,  April,  1&.VJ.  pag»  122, 

J  *M  Mr.  laberwood'a  remarks.  Alto  Journal  Franklin  Institute,  VoL  xxviil,  (3d  Series,)  page  2C2. 
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certain,  not  merely  which  feather  broke  the  (humbug)  earners  back, 
but  the  wretch  who  put  it  there.  One  would  think,  that  a  locomotive 
of  five  hundred  horse  power*  would  do  the  job;  but  no,  it  won't,  that 
has  been  tried  and  failed — make  it  camels  then ! ! ! 

Is  it  not  singular,  that,  of  all  the  experiments  made  on  the  evapo- 
ration of  water,  there  is  not  one  recorded  which  shows,  that  any  pre- 
caution had  been  taken  against  the  water  escaping,  unconverted,  with 
the  steam  ?  Few,  indeed,  take  the  trouble  of  recording  any  thing  but 
the  mere  results,  and  for  this  you  have  only  their  bare  word,  which, 
in  this  matter-of-fact-age,  is  not  of  much  account. 

1st  Report,  1844. 

In  the  elaborate  Report  on  the  41  evaporative  power1  of  coals,  made 
by  Prof.  W.  R.  Johnson,  in  1844,  by  order  of  the  Secretary  of  the 
U.  S.  Navy,  the  boiler  employed  was  30  feet  long  and  42  inches  diame- 
ter, set  in  brick-work,  with  a  furnace  underneath  it  at  one  end,  so  as 
to  expose  130  feet  superficial  to  the  action  of  the  fire.  Two  10-inch 
return  flues  containing  157  feet  superficial  within  the  boiler,  brought 
back  the  products  of  combustion  to  the  front  over  the  furnace,  from 
whence  they  escaped  into  the  chimney  stack,  having  been  exposed  to 
287  feet  superficial,  of  heating  surface.  But,  by  causing  the  gases  again 
to  traverse  twice  the  length  of  the  boiler,  D0*S  ft.  superficial  more  sur- 
face was  obtainable,  making  377*5  ft.  superficial. 

The  grate  had  an  area  of  16-25  ft.  =(5x  3  25ft.)  being  as  1  to  17*66, 
and  1  to  23*23  of  the  recipient  heating  surface,  according  as  to  whe- 
ther the  one  or  the  other  of  the  above  described  methods  was  adopted. 
The  grate  also  admitted  of  a  reduction  so  as  to  make  the  proportion 
as  1  to  33*18  and  1  to  36*68  respectively.  The  grate  bars  were  £-inch 
thick  and  J-inch  apart.  The  consumption  of  fuel  per  foot  of  grato 
surface  did  not  exceed  8  pounds  per  hour,  and  the  pressure  of  the 
steam  was  less  than  7  pounds  per  square  inch  above  the  atmosphere. 

The  highest  evaporative  effect  with  one  pound  of  coal  was  10*7  lbs. 
of  water  from  212°  F.,  the  whole  steam  from  which  was  thrown  into 
the  chimney,  as  well  as  the  products  of  combustion  from  a  small  fur- 
nace, to  improve  the  draft. 

2d  Report,  1848. 

In  the  no  less  elaborate  experiments  on  the  "  Coals  suited  to  the 
Steam  Marine,"  by  Sir  Henry  de  la  Beeche  and  Dr.  Lyon  Playfair, 
in  1848,  by  order  of  the  British  Admiralty,  the  highest  evaporative 
effect  from  one  pound  of  coal  was  10*75  of  water  from  212°  F.,  but 
the  steam  was  allowed  to  escape  without  note  or  comment  into  the 
open  air. 

The  boiler  employed  was  set  in  brick-work.  It  was  12  feet  long  and 
48  inches  in  diameter,  with  an  internal  flue  30  inches  in  diameter,  at 
one  end  of  which  the  furnace  was  placed  ;  from  thence  the  products  of 
combustion  passed  to  the  other  end,  and  returned  alongside  the  boiler 
on  the  outside  thereof  to  the  front  again,  where  they  descended  and 
passed  under  the  bottom  of  the  boiler  to  the  chimney,  after  having 
operated  upon  197*5  ft.  superficial  of  recipient  heating  surface. 

•  Got  ap  on  the  ■apportion  that  the  ftteftjn  pmrare  In  tb«  cylinder  U  the  same  su  that  in  tho  boiler,  and 
ignoring  Uu>  "bU*t,"  ud  back  proMur*  which  tt  emamt  on  the  piiton. 
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The  grate  was  2*5  ft.  x  2  ft.,  giving  an  area  of  5  ft.  The  grate  bars 
were  } -inch  thick  and  $-inch  apart.  The  grate  surface  was  therefore 
us  I  to  39*5  feet  of  the  recipient  heating  surface  in  the  boiler. 

The  evaporation  was  about  80  lbs.  of  water  to  1  foot  of  grate  sur- 
face, which  does  not  differ  materially  from  the  American  experiments. 

8d,  My  Boiler,  1859. 

Now,  my  boiler  differs  in  every  conceivable  respect  from  the  two 
before  described,  for  it  has  no  grate  properly  so-called,  but  a  hollow 
water-slab  pierced  with  holes  and  short  tubes  expanded  therein.  The 
furnace  is  17  inches  square,  and  consequently  has  an  area  of  2  feet, 
on  each  foot  of  which,  16  lbs.  of  coal  per  hour  was  consumed,  being 
about  double  the  amount  consumed  on  those  before  referred  to,  while 
the  recipient  water-heating  surface  is  100  feet  superficial,  with  an  ad- 
ditional 50  feet  of  steam  superheating  surface.  This  large  superheating 
surface  adds  but  little  to  the  elasticity  of  the  steam,  but  greatly  to  its 
safety,  for  inasmuch  as  the  great  immobility  of  steam,  as  well  as  of 
other  gases,  prevent  rapid  absorption  of  heat  by  them,  a  large  surface 
is  required,  because  limited  to  a  low  temperature  on  account  of  the 
danger  attendant  upon  the  reverse  in  the  rapid  corrosion  of  the  boiler. 

My  boiler  is  of  the  upright  multitubular  kind,  with  tubular  water 
leg  furnace,  hollow  slab,  and  annular  generator. 

The  condensing  apparatus  is  of  the  slabannular  kind,  as  shown  by 
the  colored  plate  attached  to  Chapter  I,  and  with  the  boiler,  has  been 
examined  by  a  Board  of  Engineers  appointed  by  the  Secretary  of  the 
United  States  Navy.  The  same  Board  have,  as  I  understand,  many 
reports  to  make  on  boilers  and  surface  condensers*  besides  mine,  which 
may  thu3  cause  some  delay,  and  therefore  I  have  thought  proper, 
without  anticipating  their  report  on  mine,  to  synoptisize  a  few  of  the 
facts  elicited  by  those  experiments,  and  principally  such  as  will  enable 
mc  to  compare  the  "  evaporative  power'  of  my  boiler  with  those  before 
mentioned. 

My  boiler,  be  it  remembered,  has  been  in  constant  use  more  than 
two  years,  and  on  the  trials  did  nothing  but  its  ordinary  every  day 
work,  while  the  others  were  new  ones,  I  presume,  and  were  certainly  kept 
in  special  order  for  their  work,  and  had  philosophers  to  direct  the  firing. 

The  modus  operandi  adopted  in  the  experiments  will  be  understood 
by  a  reference  to  the  colored  plate  before  referred  to,  and  the  follow- 
ing observations. 

[But  previous  to  making  them,  I  may  be  permitted  to  observe,  that 
the  tank  method,  or  any  other  by  means  of  which  the  water  can  be  cor- 
rectly measured  into  the  boiler  under  examination,  is  the  only  correct 
preliminary  to  the  obtaining  of  correct  results,  because,  whatever  may 
escape  by  steam  leakage  is  just  as  much  "evaporative  effect "  as  that 
which  is  collected.  Nay,  even  the  water  leakage  of  the  boiler  is  so  too, 
provided  the  heat  from  it  dries  it  up  and  does  not  permit  its  collection. 

*  Why  are  not  these  report*,  accompanied  a*  they  generally  are.  with  correct  drawing*  of  the  apparatus, 
published  by  the  Secretary  of  the  Navyf  Pome  of  them  are  invaluable.  I  may  aay,  from  the  little  that  it 
Known  of  them,  that  they  are  probably  the  moat  Invaluable  report*  which  our  Government  la  in  po*ar**iofi 
of  on  any  one  subject.  Will  not  aome  of  our  Senator*  call  them  up,  and  redeem  theae  invaluable  papers 
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The  main  condenser  was  known  to  be  much  larger  than  necessary, 
inasmuch  as  the  water  flowing  through  it  unchecked,  would  reduce  the 
temperature  so  low  as  entirely  to  remove  any  pressure  (above  that  of 
the  atmosphere)  in  the  exhaust  steam  pipe. 

As  no  steam  of  any  account  would,  under  these  circumstances,  come 
from  the  bottom  connexion  of  the  main  condenser  with  the  reservoir, 
to  interfere  with  the  collection  of  the  water  of  condensation  therein,  a 
cock  was  put  into  the  reservoir  at  the  same  time  that  every  other  com- 
munication was  cut  off.] 

The  steam  being  allowed  to  leave  the  boiler  and  pass  through  the 
engine,  deposited  any  oil,  water,  and  any  other  substance  heavier  than 
steam  in  the  44 dirt  trap."  (Note. — The  "dirt  trap"  varied  a  little 
from  the  one  shown  as  the  steam  first  struck  an  oblique  plate  forming 
one  side  of  it,  and  had  to  ascend  vertically  before  entering  the  con- 
densing apparatus,  thus  rendering  it  impossible  for  anything  but  pure 
steam  to  obtain  access  thereto,)  while  the  clean  steam  passed  on  be- 
coming condensed  in  the  main  condenser,  filled  the  reservoir  below  it 
up  to  the  cock  before  mentioned.  The  water  level  in  the  boiler  being 
noted,  state  of  the  fire,  weight  of  coal  to  be  supplied  from,  steam  pres- 
sure and  temperature  of  steam  and  water  in  boiler,  temperature  of  feed 
water,  and  other  observations  amounting  in  all  to  about  seventeen 
were  taken  every  fifteen  minutes. 

We  commenced  to  draw  off  the  water  of  condensation  from  the  "reser- 
voirs" into  a  measure  holding  8  lbs.  of  water,  and  poured  its  contents, 
when  full,  into  a  funnel  fitted  for  the  purpose  of  conveying  the  water 
to  the  feed  pump,  a  mark  being  made  for  each  8  lbs.  poured  in  under 
the  strictest  supervision. 

Whenever  the  water-line  in  the  boiler  got  lower  than  the  level  fixed 
upon,  cold  water  was  added  to  bring  it  up.  Where  this  additional 
water  went  to  was  a  matter  of  surprise,  for  not  a  particle  of  steam 
could  be  discovered  leaking  from  the  boiler,  but  as  the  supply  required 
increased  with  the  boiler  pressure,  it  may  be  that  the  principal  escape 
was  there.  There  are,  however,  several  connexions  where  a  slight 
escape  of  steam  was  visible  under  a  pressure  of  210  lbs.,  at  which 
sometimes  the  boiler  blew  off  in  consequence  of  stoppages ;  boiler  water 
will  waste  very  rapidly,  although  scarcely  perceptible  to  the  eye  or 
ear.  There  was  a  little  water  overflow  at  tho  feed  pump,  but  of  no 
collectable  amount.  Blowing  through  the  cylinder  twice  every  fifteen 
minutes  in  taking  indicator  cards,  would,  I  am  sure,  waste  more  than 
all  the  water  which  escaped  from  this  source.  Tho  presumed  greatest 
source  of  water  escape  on  the  first  day  was  the  suction  pipe  of  the 
feed  pump,  which  was  under  a  pressure  of  only  3  to  4  feet  of  water; 
that  was  remedied,  but  the  deficiency  of  water  was  increased  on  the 
next  day,  showing  that  the  leakage  was  somewhere  else,  for  it  increased 
with  the  increase  of  .pressure.  The  boiler  stands  upon  four  legs,  is 
clear  all  around  it,  and  admits  of  thorough  examination.  These  are 
the  reasons  why  I  claim  that  all  the  water  which  entered  the  boiler 
was  evaporated  in  effect  by  the  action  of  the  fuel  consumed. 

7» 
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Prosser's  Patent  Boiler  and  Condenser. 

Synopsis  of  the  performance  of  the  boiler  and  condenser,  while  under 
charge  of  a  Board  of  United  States  Engineers  appointed  by  the  Hon. 
Isaac  Toucey,  Secretary  of  the  Navy,  and  consisting  of  B.  F.  Isher- 
wood,  Esq.,  senior  member  of  the  Board,  and  late  Chief  Engineer  of 
the  war  steamer  "San  Jacinto"  J.  W.  King,  Esq.,  Chief  Engineer  of 
the  Brooklyn  Navy  Yard,  and  Wm.  E.  Everett,  Esq.,  late  Chief  Engi- 
neer of  the  war  steamer  "Niagara." 

These  trials  of  the  boiler  and  condenser  were  continued  during  six 
days,  occupying  eight  consecutive  hours  of  each  day,  but  this  synopsis 
embraces  only  the  two  last  of  those  days,  and  will  doubtless  be  found 
to  agree  with  the  Report  of  the  Board  when  forthcoming,  so  far  at 
least  as  they  may  be  comparable  with  each  other. 

Synopsis. 

Averages  of  observations  taken  every  fifteen  minutes. 


Tha  Manometer*  used  weru  msdc  by  the  Novelty  Work*. 
Temperature  of  the  atmosphere  fivui  70°  to  80°  Fah. 


Coal  consumed  per  boor  on  each  foot  of  grate 
Load  on  safety  valve  of  boiler  per  square  inch, 
Total  pressure  of  steam  In  boiler  " 
Superheat  of  the  steam  in  the  boiler  above  the 


I<owe*t 
lligbeitt 


in  the  steam  chest  per 
of  tho  txhutiftt  eU'um 


Initial  pressure  of  unbalanced  strain  in  the  cylinder, 

b.  Weight  of  water  collected  from  sttam  condensed  after  pausing  Into  the 
condensing  apparatus  per  pound  of  coal  consumed,  . 

e.  Weight  of  water  collected  from  sUam  condensed  before  entering  con- 
densing apparatus  (in  dirt  trap),  . 

d.  Weight  of  water  added  to  keep  up  the  water  level  iu  boiler  ♦« 

per  pound  of  coal 


**        of  feed  water  previous  to  entering  the  heater,  . 
M         iucn-atied  by  parsing  through  the  beater,  . 

M        of  the  feed  water  entering  the  holler, 

CALCULATION  FOB  EVAPORATION. 
Centigrade  Thermomrttr*  made  expressly  for  the  purpose  by  Tagliabne. 
Weight  of  water  forced  into  the  boiler  by  the  feed  pump  (first  hour  of 

last  day  lost),  .... 
Weight  of  coal  consumed  In  the  evaporation  thereof  in  eight  and  seven 
p,        .  .  .  . 


I  from  84-©°  C  to  176°  by  one  pound  of  coal 
as  above,  .... 
Weight  of  water  evaporated  from  Sa-tfo  C.  to  183-6°  by  one  pound  of 
coal  as  above,  .... 

Total  heat  In  atmospheric  steam  above  100°  C.  -  . 
"      of  feed  water  less  than  100°  C.  ( — 84  6), 
"  M  "         ( — 86-00), 

Superheat  of  Uram  above  the  water  reduced  to  its  equivalent  in  pro- 
portion to  it*  specific  heat,  .  .  . 
Total  heat  in  steam  at  176°  C.  above  that  at  110°  O, 

u     iKPftoc.      «  •«       .  , 


of  the  fuel, 


Divided  by  537°  giv« 

lultiplicd  by  the  observed  evaporation  iu 
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Notes  on  the  foregoing  Synopsis, 
a.  Superheating  the  steam  and  its  effect*. 

These  quotations  are  the- best  approximations  attainable.  The  thermometers  could  not 
be  put  exactly  into  either  the  water  or  the  steam  of  the  boiler,  and  an  allowance  is  there* 
fore  made  to  bring  the  temperature  up  to  correspond  with  the  pressure. 

If  this  steam  was  not  pure,  where  are  we  to  obtain  it !  8urely  not  from  the  test  boilers, 
either  American  or  English,  which  I  have  described,  unless  indeed  we  are  prepared  to 
back  the  gross  insinuation,  that  the  tables  used  to  show  the  relative  volumes  of  steam 
and  water  may  possibly  be  wrong  to  the  extent  of  even  "oik-A/i//*."* 

The  increased  amount  of  superheat  in  the  steam  on  the  last  day,  may  be  accounted 
for  by  the  fact,  that  the  smoke  tubes  and  passages  were  thoroughly  swept  out  the  day 
before,  whereas,  on  the  first  day's  trial  they  bad  not  been  swept  tor  two  weeks. 

Superheating  the  steam  is  one  of  the  main  objects  of  the  boiler  arrangement,  at  the 
same  time  it  is  believed  to  be  the  lightest,  strongest,  and  most  effective  atcain  (real  steam) 
generator  ever  produced.  This  is  the  boiler  referred  to  in  this  Journal,^  and  with  which 
1  challenged  any  boiler  in  the  United  States  to  compote.  It  has  now  been  more  than  two 
years  in  constant  use;  it  is  not  in  the  least  impaired,  and  is  fully  adequate  to  the  burst- 
ing of  any  other  boiler  in  existence  that  I  know  of. 

Nearly  all  tubular  boilers  are  known  to  prime  badly.  That  is  their  greatest  fault,  and 
yet,  we  tind  the  evaporative  effect  of  boilers  tested  in  such  a  manner  as  to  induce  the 
belief  that  priming  was  a  desirable  qualification,  and  those  boilers  which  primed  the  most 
are  usually  extolled  as  evaporating  the  most. 

The  water  being  measured  from  a  lank  and  pumped  into  the  boiler,  the  sooner  it  was 
got  out  again  through  the  cylinder,  the  better  for  the  character  of  the  boiler. 

The  remedy  for  priming  is  undoubtedly  superheating  the  steam.  There  is  no  priming 
when  that  is  properly  effected. 

It.  It  is  not  so  much  the  water  that  goes  into  the  boiler  which  is  of  any  importance, 
but  the  steam  which  can  be  caught  uncondenscd  after  it  has  left  the  cylinder  that  we 
want  to  know  about,  for  that  is  the  steam,  and  that  only,  which  has  done  the  work.  Of 
course,  it  is  not  possible  with  a  jet  condenser  to  ascertain  this,  and  the  only  alternative 
is  to  measure  it  by  the  indicator. 

The  system  which  I  here  recommend  is  entirely  trustworthy,  for,  between  the  cylinder 
and  the  condenser,  with  the  means  of  separating  the  steam  from  the  water,  from  what- 
ever  source  the  latter  may  be  derived,  there  can  be  no  possible  source  of  error  unless  it 
be  against  the  boiler,  because,  even  if  the  condenser  is  leaky,  the  pressure  on  the  inside 
of  it  being  greater  than  on  the  outside,  the  condensed  steam  will  be  blown  out  rather 
than  the  condensing  water  drawn  in. 

To  this  test  for  evaporation  my  boiler  has  been  subjected,  and  it  is  not  too  much  to 
say,  that  there  are  many  boilers  of  fair  repute  which  will  not  furnish  steam  of  equal  effi- 
cacy with  double  the  amount  of  fuel. 

This  water  is  from  pure  steam  beyond  all  cavil.  It  is  the  first  time  to  my  knowledge, 
that  the  test  of  collecting  the  steam  alone  and  condensing  it.  has  ever  been  applied  to 
the  verification  of  the  tank  system  of  measuring  the  water  before  entering  the  boiler.  I 
think  it  much  more  accurate  than  the  indicator  method. 

The  experiments  were  undertaken  to  test  the  boiler  and  condenser,  and  not  the  steam 
engine ;  the  latter  was  merely  made  use  of  as  a  medium  to  pass  the  steam  from  the  boiler, 
but  was  not  indispensable  or  even  necessary,  except  as  furnishing  the  power  necessary 
to  pump  back  the  water  of  condensation  into  the  boiler. 

To  submit  to  the  arbitration  of  the  indicator,  is  to  add  all  its  faults  and  deficiencies  to 
those  of  the  engine,  boiler,  and  condenser,  whatever  they  may  be,  which  the  boys  would 
call  "  going  it  blind." 

It  may  be  as  fair  for  one  as  another  of  the  same  breed  of  boiler  and  condenser,  but 
who  puts  his  full-blooded  courser  to  pull  against  a  cart  horse  !  My  boiler  produces  unde- 
niably pure  end  superheated  steam;  use  it  and  let  me  have  it  back  to  condense  and  return 
to  the  boiler  again  as  pure  as  the  mountain  dew.  But  what  have  I  to  do  with  the  want 
of  skill  in  the  user  of  it,  or  with  any  fanciful  mode  which  may  bo  adopted  of  testing  its 
power! 

Even  if  the  steam  engine  and  the  indicator  were  both  perfect,  there  can  be  no  benefit 

derived  from  their  use,  as  mere  measures  of  the  weight  of  steam  passed,  for  we  obtain 

the  absolute  steam  condensed  into  water  to  weigh  and  to  measure  as  we  please;  all  the 

loss  is  against  the  boiler,  there  can  be  no  other  error.  No  other  system  admit*  of  this 

*  Indicator  and  l>jn«momet«r  by  Main  A  Drown,  page  32. 
f  VoL  KXXir,      series,)  p  tges  201  and  201 
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absolute  certainty,  nor,  indeed,  of  any  approach  towards  it,  and  hence  the  imperfect 
instrument*  which  are  indispensable  to  the  testing  of  their  power,  only  insures  error  in 
this  case  where  truth  is  much  more  easily  obtained  by  other  means. 

For,  where  a  pound  of  steam  had  any  fixed  value,  and  we  are  sure  that  we  get  it,  we 
are  in  possession  of  a  fixed  standard,  with  which  no  other  can  compare  for  accuracy. 

c.  This  shows,  that  the  superheat  of  17°  F.  to  steam  of  146  lb*,  total  pressure,  is 
nearly  sufficient  to  prevent  the  appearance  of  water  in  the  "  dirt  trap"  and  therefore 
for  all  practical  purposes  wo  may  consider  that  10  lbs.  of  stenm  may  be  calculated  upon 
from  1  lb.  of  coal,  of  a  quality  usable,  with  as  much  certainty  as  a  permanently  clastic 
fluid,  for  it  is  quite  obvious  that  there  need  be  no  condensation  in  the  cylinder. 

Now  let  it  be  insisted  upon,  that  the  question  of  the  pressure  of  the  steam  is  compa- 
ratively an  important  one;  it  is  the  weight  that  we  want  to  bo  sure  about,  and  having 
got  that,  a  considerable  difference  of  opinion  about  the  pressure  will  not  materially  affect 
result*;  only  allow  that  it  is  steam  of  the  quality  represented,  and  then,  whether  it*  elas- 
ticity is  represented  by  95  or  1UU  lbs.  to  the  square  inch,  will  make  comparatively  but  little 
difference  in  the  result  of  a  calculation  of  its  power,  for  within  any  reasonable  limits  the 
product  of  the  pressure  multiplied  by  the  volume  will  show  little  variation,  for  what  is 
gained  in  pressure  will  be  nearly  lost  in  volume. 

d.  The  difference  in  these  quantities  is  doubtless  owing  to  the  increased  tension  of 
the  steam  causing  more  steam  leakage  somewhere,  and  if  within  the  boiler,  then  to  the 
improvement  of  the  draft,  and  much  cheaper  than  by  the  blast-pipe.  But  the  leakage 
is  a  mystery  nevertheless,  for  if  a  boiler  like  this  one  leaks  almost  imperceptibly  from  7-8 
to  8'6  per  cent.,  what  must  ordinary  boilers  leak  1  There  is  a  well-grounded  suspicion 
that  it  earn  butlers  leak  far  more  than  is  generally  imagined,  even  when  not  a  drop 
of  water  is  visible.  This  alone  seems  to  account  for  the  large  quantity  of  recuperative 
supply,  which  every  boiler  connected  with  a  surface  condenser  is  reported  to  require, 
and  may  also  relieve  the  boiler  of  the  "  Bee"  of  a  portion  of  the  obloquy  attached  to  it. 

e.  Even  this  amount  exceeds  any  well  authenticated  real  evaporative  effect  ever  pro- 
duced by  any  boiler,  in  ordinary  working  and  without  priming,  and  yet  we  have  to  add 
several  items  to  it,  before  it  is  fairly  placed  for  comparison  with  the  two  boilers  before 
mentioned,  to  wit:  the  deficient  temperature  of  the  feed  water,  the  increase  of  heat  (su- 
perheat) in  the  steam  beyond  its  normal  amount,  and  also  the  additional  total  heat  in 
the  high  pressure  steam  which  was  produced.  These  two  last  items  effectually  prevent 
condensation  in  the  cylinder,  and  therefore  supersede  the  necessity  of  superheating  the 
steam  by  a  separate  apparatus,  or  of  surrounding  the  cylinder  with  a  steam  jacket,  for  it 
accomplishes  their  work  in  a  far  more  economical  manner,  with  entire  safety,  efficiency, 
and  convenience. 

/.  It  has  already  been  explained,  that  these  temperatures  were  kept  down,  for  the 
pnrpose  of  conveniently  withdrawing  the  water  of  condensation.  .This  occasioned  con- 
siderable reduction  in  the  temperature  of  the  feed  water,  which  in  the  ordinary  way  of 
working  is  actually  200°  F.,  and  although  it  may  be  increased,  the  conviction  now  is, 
that  a  higher  temperature  is  not  desirable  at  present,  for  when  working  thus,  the  exhaust 
steam  has  sufficient  tension  to  go  over  into  the  stilt  and  produce  distilled  water  of  twice 
the  weight  of  fuel  consumed,  which  is  deemed  sufficient  for  any  emergency. 

(To  be  Continued.) 


Lubricating  Railway  Brakes.* 

According  to  an  invention  patented  for  a  correspondent  by  Mr.  John- 
son, it  is  proposed  to  use,  in  connexion  with  any  suitable  lubricating 
apparatus,  a  capillary  pad  or  cushion  composed  of  wool,  cotton,  or  other 
suitable  material,  and  combined  with  a  metallic  conducting  spout,  which 
is  pressed  against  the  underside  of  the  enlargement  or  shoulder  of  the 
journal  of  the  axle  or  shaft.  This  pad  sucks  up  the  excess  of  oil  which 
always  collects  at  that  point,  and  causes  it  to  return  either  to  the  ele- 
vator or  reservoir,  so  that  there  will  be  no  waste  of  oil  beyond  a  few 
drops  occasionally.  The  pad  should  always  be  placed  above  the  level 
of  the  oil,  so  that  it  will  remain  in  a  comparatively  dry  state. 

•From  Uic  London  Mining  Journal  No.  1236. 
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Experiments  made  by  order  of  the  Navy  Department  to  Determine  the 
Relative  Advantages  and  Disadvantages  of  the  Horizontal  Fire 
Tube,  and  of  the  Martin  Vertical  Water  Tube  Boiler  on  board  the 
U.  S,  Steam  Frigate  hiSan  Jacinto." 

When  the  U.  S.  Steam  Frigate  "  San  Jacinto"  returned  to  New 
York  from  her  late  three  years'  cruise  in  the  East  Indies  and  the  China 
Sea,  a  survey  was  held  on  her  old  flue  boilers,  and  their  condition  was 
found  to  be  such  that  it  was  deemed  judicious  to  replace  them  with 
new  tubular  ones.  A  convenient  opportunity  was  thus  furnished  to 
make  a  test  of  the  comparative  evaporative  efficiency  of  the  two  com- 
petitive kinds  of  tubular  boiler,  and  the  vessel  was  accordingly  fitted 
by  the  Navy  Department  with  one  horizontal  fire  tube  boiler  and  one 
vertical  water  tube  boiler;  they  have  recently  been  experimented  with 
by  a  Board  of  Chief  Engineers,  whose  report  is  given  below.  It  will 
be  interesting  to  preface  that  report  with  a  short  description  of  the 
old  boilers  in  order  that  the  results  of  the  change  may  be  correctly 
appreciated. ' 

The  old  boilers  were  three  in  number  and  of  copper.  They  were  of 
the  double  return  drop  flue  type,  and  were  placed  in  the  vessel  side 
by  side  with  one  chimney  in  common  at  the  end  opposite  the  furnaces. 
The  fire  room  was  8J  feet  wide  and  extended  athwartship. 

Length  of  each  boiler,          •                   .  25  feet  6  inches. 

Breadth           -                             .                     .  9   "   9  " 

Height           "          (exclusive  of  steam  chimney,)  10   "  6  " 
Number  of  furnnccs  in  each  boiler,  2. 

Width  of  each  furnace,         .                    .  4   "   2$  " 

Length  of  fire  grates,                    .                   .  7   "  9 

Total  grate  surface  in  the  three  boiler*,  197-8  square  feet. 

"    heating             "             "              .  5250-  " 
Aggregate  cross  area  of  the  upper  row  of  flues  in  3  boilers,  35-133  " 

*«                 '«         middle          u             "  33008  " 

m                 a          ioWer            .«              *4  32*146  " 

Crow  area  of  the  chimney,  .  .  34-039  " 

Height  of  the  chimney  above  the  grate  bars,  55  feet. 

Capacity  of  steam  room  in  the  three  boilers,  2440  cu.  ft. 

Weight  of  the  three  boilers  without  chimney  and  grate  bars,  213,256  lbs. 
Weight  of  water  in  the  three  boilers  at  12  inches  above 

flues,  and  at  250°  Fahr.,  .  121,200  " 

With  these  boilers  during  the  last  three  years'  cruize  of  the  vessel 
in  the  East  Indies  and  China  Sea,  there  was  obtained  the  following 
mean  results,  namely : — 

Number  of  pounds  of  Pennsylvania  anthracite  consumed  per  hour,  21 15-00 

««  *  "  "  per  sq.  ft.  of  grate,  10  69 

"Waste  in  ashes,  clinker,  and  fine  coat,       .  .  25  per  centum. 

Pounds  of  water  evaporated  per  pound  of  anthracite  from  tem.of  100°  F.,  6  00 

•«  "  «       combustible       **  "  800 

The  economic  evaporation  by  the  new  horizontal  fire  tube  boiler, 
according  to  the  experiments  referred  to,  exceeds  the  above  by  11} 
per  centum,  making  the  comparison  by  weight  of  combustible;  and  by 
11 J  per  centum  if  it  be  made  by  weight  of  coal :  while  the  evaporation 
hy  the  vertical  water  tube  boiler  exceeds  it  by  31  £  per  centum  per 
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unit  of  weight  of  combustible;  and  by  29 J  per  centum  per  unit  of 
weight  of  coal. 

By  the  change  of  boilers  the  ship  carries  in  the  same  space  as  ori- 
ginally allotted  to  the  machinery  and  fuel,  40  tons  more  coal,  increas- 
ing the  quantity  from  320  to  360  tons. 

The  aggregate  weight  of  the  original  boilers  and  water  was  149T*ff 
tons ;  with  the  present  boilers  this  weight  is  115  fa  tons. 

It  will  be  perceived  that  while  with  the  present  boilers,  the  aggre- 
gate weight  of  boilers,  water,  and  fuel  exceeds  the  aggregate  weight 
of  the  original  boilers,  water,  and  fuel  by  only  6  j  tons,  the  time  that 
the  vessel  can  steam  at  the  rate  of  175  geographical  miles  per  twenty- 
four  hours,  has  been  increased  from  14  to  18  days. 

The  original  boilers  were  about  eight  years  old,  and  the  middle  and 
lower  return  flues  and  their  connexions,  comprising  about  two-thirds 
of  the  total  heating  surface,  were  covered  during  the  whole  cruize  with 
old  scale  varying  from  1'd  to  J  inch  thick.  This  surface  was  inaccessi- 
ble for  scaling,  and  from  the  condition  of  the  scams  it  would  have  been 
injudicious  to  have  attempted  it.  No  new  scale  was  formed,  during  the 
cruize,  as  the  surface  condenser  operated  satisfactorily. 

Navy  Yard,  New  York,  June  24,  1859. 
Hon.  Isaac  Toucey,  Secretary  of  the  Navy. 

Sir  : — In  obedience  to  your  order  of  May  17th,  1859,  the  under- 
signed have  experimented  with  the  vertical  water  tube  and  the  hori- 
zontal fire  tube  boilers  on  board  the  U.  S.  Steamer  'SS'a/i  Jacinto,1* 
in  the  manner  and  for  the  purpose  therein  directed:  and  have  the  honor 
to  submit  the  details  of  the  experiments  and  their  results  in  the  fol- 
lowing REPORT. 

Before  giving  an  account  of  the  manner  of  conducting  the  experi- 
ments, and  the  data  obtained — it  will  be  satisfactory  to  preface  it  with 
the  following  brief  description  of  the  boilers  and  engines  employed. 

Boilers. — The  two  boilers  had  precisely  the  same  shell,  both  as  re- 
gards form  and  dimensions.  Also,  the  furnaces,  ash-pits,  doors,  and 
smoke  connexions  were  precisely  alike,  and  the  grate  bars  were  cast 
from  the  same  pattern.  The  minimum  calorimeter  or  area  for  draft 
through  the  tubes  was  likewise  the  same  in  both  boilers ;  the  fire  grate 
surface  employed  was  of  the  same  area ;  and  both  boilers  delivered  in 
common  into  one  smoke  pipe,  placed  at  the  centre  of  their  length,  and 
immediately  over  the  fire  room.  The  boilers  were  situated  in  the  ves- 
sel face  to  face,  with  a  fire  room  8}  feet  wide  between  them,  and  ex- 
tending in  the  direction  of  the  vessel's  length. 

As  regards  dimensions,  the  only  difference  between  the  boilers  was 
in  the  heating  surface,  which  was  considerably  the  greatest  with  the 
vertical  water  tube  boiler. 

As  regards  design,  the  only  difference  between  the  boilers  was  in 
the  arrangement  of  the  tubes,  which  in  one,  was  according  to  the  type 
known  as  the  English  tubular  or  the  horizontal  fire  tube  boiler ;  while 
in  the  other,  it  was  according  to  the  patent  of  Chief  Engineer,  Daniel 
B.  Martin,  U.  S.  N.,  and  is  of  the  vertical  water  tube  type. 
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In  both  boilers  the  relative  positions  of  tubes  and  furnaces  are  the 
same,  the  tubes  being  placed  immediately  over  the  furnaces ;  and  in 
both  boilers  the  tubes  occupy  sensibly  the  same  space,  namely:  a 
length  of  7  feet,  a  breadth  of  3  feet,  and  a  height  with  the  horizontal 
fire  tubes  of  37  inches,  and  with  the  vertical  water  tubes  of  83  inches ; 
but  this  difference  of  4  inches  is  compensated  by  the  greater  distance 
between  the  tubes  and  furnace  crown  indispensably  necessary  with  the 
latter. 

The  comparative  dimensions  and  weights  of  the  boilers  will  be  found 
in  the  following  Table : 


Dimensions  and  Weights  of  Boilers, 


English 

Martin's 

horizontal 

vertical 

fire  tube 
boiler. 

water  tube 

boiler. 

Width  of  boiler  (fore  and  aft  direction  of  the  vessel,)  in  feet 

and  inches,          .          *          •          .  . 

SI  3 

21  3 

Length  of  boiler  (athwartuhipa)  at  furnaces  in  ft.  and  ins., 

"             M         extreme       "  " 

10  6 

10  6 

11  6 

11  6 

Height  of  boiler  exclusive  of  steam  chimney  in  ft.  and  ins., 

11  3 

11  3 

M          inclusive         M              "  " 

13  3 

13  3 

Number  of  furnaces,  .... 

6 

6 

Width  of  fire  grate  in  each  furnace  in  feet, 

3 

3 

Length              M  "... 

6 

6 

Aggregate  area  of  fire  grate  surface  in  square  feet,  . 

108 

108 

Heating  surface  in  the  six  furnaces,          in  square  feet, 

289-20 

289-20 

•*       back  smoke  connexion,  " 

159-36 

119-36 

u              m       fr0nt              •«  « 

136-40 

106-40 

"              "       tubes  measured  on  their  exterior  cir- 

cumference in  square  feet, 

2283-07 

2332-64 

"              M       tubes  measured  on  their  interior  cir- 

cumference in  square  feet, 

2078-92 

211100 

"             "      aides,  tops,  and  bottoms  of  the  tube 

boxes  in  square  feet, 

447-65 

Total  heating  surface,  the  tube  surface  being  measured  on 

the  exterior  circumference  in  square  feet,  • 

2904  Oo 

«S*  JO'iO 

Total  heating  surface,  the  tube  surface  being  measured  on 

the  interior  circumference  in  square  feet, 

2663-88 

3073-61 

Number  of  brass  tubes,  .... 

414 

1620 

External  diameter  of*the  tubes  in  inches. 

3 

2 

Internal       u  " 

2-732 

1-810 

Length,  in  inches  of  the  tubes,  extreme,      .  • 

84* 

33 

!  Thickness  of  metal  of  the  tubes  in  inches,        .  • 

01 34 

0090 

Weight  of  the  tubes  in  pounds,       .         .  • 
Calorimeter  or  area  for  direct  draft  through  the  tubes  in 

10115 

9856 

)  16-854  C 

16-889  front 

square  feet,  ..... 

5  16-854  I 

2 1-555  back. 

Diameter  of  smoke  pipe  in  feet  and  inches, 

6  4 

6  4 

Height           "              u              u         above  fire  grale, 

51  6 

51  6 

Steam  room  measured  from  nine  inches  above  top  of  tubes 

in  cubic  feet,  ..... 

735 

776 

Weight  of  water  in  boiler  at  250°  Fahr.,  measured  from  9 

inches  above  top  of  tubea  in  pounds,  . 

46600 

39200 

Weight  of  boiler  exclusive  of  water,  grate  bars,  and  valves, 

> 

but  inclusive  of  tubes  in  pounds,            .  . 

86412 

86660 

Length  occupied  by  the  tubes  in  each  boiler  in  inches, 
Height 

84 1 

87 

33 

Space  between  crown  of  furnace  and  bottom  of  tubea  in 

inches,  ..... 

7 

9 
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Engines. — The  engines  are  geared,  and  the  cylinder  valves  are  of 
the  usual  double  poppet  kind.  The  steam  is  cut  off  by  the  steam  valve 
with  the  adjustable  arrangement  patented  by  Allen  &  Wells.  The  two 
cylinders  are  connected  upon  the  driving  shaft  at  right  angles  to  each 
other ;  and  they  have  in  common  one  surface  condenser  constructed 
according  to  the  patent  of  J.  P.  Pirsson. 

The  following  are  the  dimensions  required  to  be  known  in  connex- 
ion with  the  experiments,  namely: — 

Diameter  of  the  forward  cylinder,           .                   .  70|  inches. 

"          after         "        .                  .  ?0f  M 

Stroke  of  piston  of  both  engines,             .                   .  4  feet 

Aggregate  area  of  both  pistons,     »                    .  7753  sq.  ins. 
Space  displacement  of  the  pistons  of  both  engines  per  stroke,  215*33  cu.  feet. 
Space  comprised  between  pistons  and  cut  ofT  valves  at  one 

end  of  both  cylinders,                  .                   .  9*61  " 
Total  space  filled  with  steam  of  the  final  cylinder  pressure, 

per  stroke  of  both  pistons,    .                   .  225*94  " 

Mode  of  Conducting  Experiments. — The  experiments  were  made  to 
determine  the  relative  evaporative  efficiencies  of  the  two  boilers  under 
the  conditions  of  actual  practice  on  board  marine  steamers.  For  this 
purpose  a  short  experiment  would  be  valueless  from  the  impossibility 
of  knowing  whether  the  condition  of  the  fires  was  exactly  the  same  at 
the  commencement  and  at  the  end — from  the  inequality  in  firing — from 
the  different  proportions  of  refuse  found  even  in  different  shovelfulls  from 
the  same  heap  of  coals — from  fluctuations  in  the  draft — from  the  losses 
by  cleaning  the  furnaces — and  from  the  different  quantities  of  air  in  pro- 
portion to  fuel  admitted  at  different  times.  It  was,  therefore,  considered 
necessary  that  the  experiments  with  each  boiler  should  continue  uninter- 
ruptedly four  days  or  ninety-six  hours.  The  weight  of  water  evapo- 
rated was  to  be  ascertained  from  the  steam  pressure  in  the  cylinder  at 
the  end  of  the  stroke  of  piston  as  given  by  the  indicator.  The  cost  of 
this  evaporation  was  the  weight  of  combustible  consumed;  by  combus- 
tible is  meant  the  remainder  of  the  coal  after  deducting  the  refuse 
withdrawn  from  the  furnaces  as  ashes,  clinker,  and  fine  coal. 

The  evaporation  as  thus  determined,  though  relatively  correct,  is 
not  absolutely  so  ;  because  it  is  exclusive  of  the  steam  condensed  in 
the  boiler,  in  the  steam  pipes,  in  the  cylinders,  &c,  and  of  the  loss  of 
heat  by  priming  and  leakage  ;  but  on  the  other  hand,  the  evaporation 
measured  by  water  in  a  tank  previous  to  its  entering  the  boiler  would 
also  be  incorrect  from  the  loss  by  priming  and  from  leakage.  The  tank 
measurement  gives  too  great  an  evaporation,  the  indicator  measurement 
too  small  a  one  ;  but  the  latter  is  the  most  useful  practically,  because 
the  most  convenient  and  habitually  employed ;  in  effect,  it  is  only  com- 
parative results  that  could  be  obtained  in  either  case,  and  they  are 
all  that  are  practically  needed. 

The  experiments  were  conducted  in  precisely  the  same  manner  with 
both  boilers,  and  as  follows,  namely :  At  the  commencement  no  ac- 
count was  taken  of  the  coal  required  to  raise  steam,  or  of  the  tempera- 
ture of  the  water  in  the  boilers ;  but  after  steam  was  raised  to  22  lbs. 
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per  square  inch  pressure  above  the  atmosphere,  the  level  of  the  water 
in  the  boilers  was  noted,  the  condition  of  the  fires  estimated  as  nearly 
as  possible  by  the  eye,  and  the  engines  started.  At  the  end  of  each 
experiment,  the  water  in  the  boiler  and  the  condition  of  the  fires  were 
left  as  at  the  commencement.  The  experiments  with  both  boilers  were 
begun  and  ended  at  mid-day,  and  continued  uninterruptedly  ninety- 
six  hours.  During  that  time,  the  boiler  steam  pressure  and  the  vacuum 
in  the  condenser  by  barometer  gauges  were  noted  every  fifteen  min- 
utes, and  at  the  close  of  each  hour  there  was  recorded  for  that  hour 
the  mean  steam  pressure,  vacuum,  temperature  of  engine  and  fire- 
rooms,  of  the  salt  and  fresh  water  hot-wells,  and  of  the  injection  water; 
also  the  weight  of  coal  thrown  into  the  furnaces,  and  the  weight  of 
dry  refuse  in  ashes,  clinkers,  and  fine  coal  withdrawn.   Each  hour  an 
indicator  double  diagram  was  taken  from  both  cylinders,  and  from  the 
mean  of  the  final  pressures  as  given  by  these  diagrams  tho  evaporation 
was  calculated.   Owing  to  excessive  condensation  in  the  cylinders  and 
the  continual  discharge  by  their  relief  valves  of  the  resulting  fresh 
water,  the  surface  condenser  gave  a  deficit  of  one-sixth,  that  is  to  say,  it 
returned  to  the  boiler  as  distilled  water,  five-sixths  of  the  steam  leaving 
it.  At  the  commencement  of  each  experiment  the  boiler  was  filled  with 
sea  water,  and  at  the  expiration  of  every  hour  the  saturation  was  record- 
ed, and  also  the  number  of  inches  in  depth  of  water  blown  off*  to  main- 
tain it  at  1 J  times  the  natural  concentration.  Every  pound  of  the  coal 
and  refuse  was  carefully  weighed  by  a  steelyard.  The  number  of  double 
strokes  made  by  the  piston  was  taken  by  a  self-registering  counter. 
The  indicators  wero  excellent  instruments,  and  every  precaution  was 
taken  to  insure  exact  similarity  of  circumstanco  with  both  boilers.  The 
cut-offs  set  to  cut  off  the  steam  in  the  cylinders  at  T4080  of  the  stroke 
of  piston  from  the  commencement,  were  secured  to  prevent  accidental 
alteration.  The  throttle  (a  butterfly  valve)  was  kept  unchanged  at  two 
holes  open,  eight  holes  being  wide  open.  The  same  fireman  fired  both 
boilers  and  the  same  assistant  engineers  directed  them. 

The  experiments  were  first  made  on  the  horizontal  fire  tube  boiler; 
they  were  begun  at  noon  on  the  10th  of  June,  and  after  being  com- 
pleted, the  steam  was  shut  off  from  it  and  let  on  from  the  vertical  water 
tube  boiler  without  stopping  the  engines.  The  piston  and  cylinder 
valves  of  both  engines  on  being  tried  at  the  termination  of  the  experi- 
ments, noon  June  18th,  exhibited  no  sensible  amount  of  leakage. 

The  coal  used  was  hard  Pennsylvania  anthracite  of  very  indifferent 
quality,  giving  for  a  mean  with  slow  combustion  and  careful  firing,  the 
excessive  amount  of  over  25  per  centum  of  dry  refuse. 

In  the  following  Table  will  be  found  the  complete  data  and  results 
of  the  experiments : 
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DATA. 


»■ 


per  square  foot  of  grate, 
Mean  temperature  in  degrees  Fah.  of  the  engine  room, 

on  deck. 


<■<■ 


"       of  the  fire  room, 
M       Bait  water  hot-well, 
•«  *«  "  fresh 

**  "  "       injection  water. 

Total  number  of  pounds  of  water  blown  out  of  boiler  to 

U 

keep  the  saturation  at  — . 

32 


Duration  of  the  experiments  inconsecutive  hours. 

Total  number  of  double  strokes  of  pistons  made  by  the  en- 
gines per  counter,  .... 

Mean  number  of  double  strokes  of  pistons  made  per  miuute 
by  engines,  ..... 

Mean  pressure  of  steam  in  boiler  in  pounds  per  square  inch 
above  atmosphere,  .... 

Mean  vacuum  in  condenser  in  inches  of  mercury,  per  baro- 
meter gauge,  .... 

Total  number  of  pounds  of  anthracite  consumed, 

"  "         refuse  in  ashes,  clinkers,  and 

fine  coal, 

"  M         combustible  consumed, 

Per  centum  of  the  anthracite  in  refuse, 
Mean  pressure  above  zero,  per  indicator,  in  pounds  per  sq. 

inch,  of  the  steam  in  cylinders  at  commencement  of 

stroke,  •  •  .  . 

Mean  pressure  above  zero,  per  indicator,  in  pounds  per  sq. 

inch,  of  the  steam  in  cylinders  at  point  of  cutting  olf. 
Mean  pressure  above  zero,  per  indicator,  in  pounds  per  sq. 

inch,  of  the  steam  at  end  of  stroke  of  pwton, 
Mean  gross  effective  pressure  on  pistons  in  pounds  per  sq. 

inch,  per  indicator,  .... 
Mean  back  pressure  above  zero  against  pistons  in  pounds 

per  square  inch,  per  indicator, 
Mean  gross  horse  power  developed  by  the  engines, 
Mean  number  of  pounds  of  anthracite  consumed  per  hour, 


Number  of  pounds  of  water  evaporated  from  feed  water  tem- 
perature of  100°  Fah.,  calculated  from  the  steam  pres- 
sure in  cylinder  at  end  of  stroke. 

Number  of  pounds  of  water  evaporated  from  feed  water  tem- 
perature of  100°  Fah.,  due  to  the  weight  of  boiler 
water  blown  off,  .... 

Total  number  of  pounds  of  water  evaporated  from  feed  water 
temperature  of  100°  Fah., 

Pounds  of  water  evaporated  from  feed  water  temperature  of 
100°  Fah.  by  one  pound  of  anthracite. 

Pounds  of  water  evaporated  from  feed  water  temperature  of 
100°  Fah.  by  one  pound  of  combustible, 


English 
horizontal 
fire  tube 
boiler. 

Martin's 
vertical 
water  tube  J 
boiler,  j 

96 

96 

62518 

64196 

10-854 

11145 

i 

10-43 

11-41  j 

21  48 
10043600 

20-80 
9251200 

24908-0O 
7552800 
2480 

24178-00  1 
68334-00  1 
2614 

19  44 

10-40 

16-40 

17-20 

911 

9-50 
9-63 

9- 18 

5  60 
187-25 

llH0'<6  I 

5-75 
201-696 

i 

9-687 

96 

u  l 

99 
100 
100 

6-923 
106 

74 
112 
102 
100 

65 

i 

68424 

i 

123144 

1 

663629007 

7054CS-426 
14857-488 

8183-448 

671813-455 

720325  914  ; 

6-689 

7-786 

8-895 

10-541 

Comparative  advantages  and  disadvantages. — We  are  directed  bv 
your  order  to  report  to  the  Department  the  relative  advantages  and 
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disadvantages  of  tbe  two  kinds  of  boiler  as  regards  space  occupied, 
weight,  cost,  accessibility  for  cleaning  and  repairs,  durability,  evapo- 
rative efficiency,  and  the  relative  quantities  of  steam  that  can  be  fur* 
nished  in  equal  times. 

1st,  As  regards  space. — In  the  particular  specimens  experimented 
on,  the  space  occupied  by  both  types  of  boiler  was  equal ;  but  not  so 
the  area  of  contained  heating  surface.  If  the  proper  measure  of  that 
surface  be,  as  we  think  it  is,  the  extent  exposed  to  the  reception  of 
heat  from  the  products  of  combustion,  then  the  heating  surface  in  the 
vertical  water  tubo  boiler  exceeded  that  in  the  horizontal  fire  tube 
boiler  by  nearly  23}  per  centum  of  the  latter.  If,  however,  it  be  mea- 
sured by  the  extent  from  which  water  is  evaporated,  then  the  supe- 
riority will  still  remain  with  the  vertical  water  tube  boiler  but  reduced 
to  1\  per  centum. 

2d,  As  regards  tlie  weights  of  the  two  boilers. — By  referring  to  the 
table  of  their  dimensions  and  weights,  it  will  bo  seen  that  in  this 
respect  the  experimental  boilers  were  nearly  equal,  the  horizontal  fire 
tube  having  a  slight  advantage  in  lightness ;  but  if  tho  aggregate 
weight  of  boiler  and  contained  water  at  a  steaming  level  be  compared, 
then  the  vertical  water  tube  has  a  superiority  of  nearly  5  J  per  centum 
over  its  competitor. 

8d,  Cost. — In  this  particular  the  horizontal  fire  tube  boiler  is  slightly 
the  cheapest,  but  the  difference  is  unimportant. 

4th,  Accessibility  for  cleaning  and  repairs. — For  the  removal  of  scale 
or  any  insoluble  sediment  on  the  water  surfaces  of  the  tubes,  the  ver- 
tical water  tube  boiler  has  a  decisive  superiority,  from  the  complete  and 
easy  manner  in  which  the  entire  of  those  surfaces  can  be  reached  by 
a  scaling  tool  and  cleaned  mechanically.  With  the  horizontal  fire 
tube  boiler,  this  operation  is  very  tedious  and  difficult,  and  at  the  best 
is  only  partial.  It  may,  indeed,  be  said,  that  the  whole  of  the  hori- 
zontal tubes  cannot  be  scaled  without  the  removal  of  a  portion  of  them: 
and  from  the  fact  of  their  becoming  more  and  more  coated  with  scale 
as  their  age  increases,  their  evaporative  efficiency  will  be  continuously 
impaired  to  the  extent  of  the  loss  of  heat  thus  intercepted.  On  the 
other  hand,  the  horizontal  fire  tubes  are  much  more  easily  and  com- 
pletely swept  of  soot  and  deposit  from  the  furnaces ;  they  are  also  more 
easily  plugged  when  leaking.  Furthermore,  they  are  only  about  one- 
fourth  the  number  of  the  vertical  water  tubes,  and  the  liability  to  leak- 
age is  correspondingly  lessened,  but  this  liablity  is  so  trifling  as  to  be 
of  no  value  in  a  practical  estimate.  The  remaining  portions  of  both 
boilers  are  equally  accessible  for  cleaning  and  repairs. 

5th,  Durability. — We  have  no  data  on  which  to  base  an  opinion  in 
this  respect,  but  we  believe  both  boilers  to  be  about  equal. 

Gth,  Evaporative  efficiency. — The  relative  evaporative  efficiency  as 
given  by  the  experiments,  applies  rigorously  only  to  the  particular  spe- 
cimens of  the  types  of  boiler  employed,  with  their  peculiarities  of  pro- 
portion, and  under  the  conditions  of  the  trials.  Under  other  conditions, 
and  with  other  proportions,  the  relative  evaporative  efficiency  would 
doubtless  be  different,  and  in  direction  as  determined  by  better  or  worse 
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proportions,  and  by  conditions  more  or  less  favorable  for  one  kind  of 
boiler  over  the  other.  The  proportions  given  to  both  boilers  in  the 
present  case,  however,  are  snch  as  are  now  generally  approved  in  prac- 
tice. 

With  these  proportions,  and  under  the  actual  conditions  of  the  trials, 
the  evaporative  efficiency  of  the  vertical  water  tube  boiler  exceeds  that 
of  the  horizontal  fire  tube  by  18$  per  centum  of  the  evaporation  of  the 
latter,  making  the  comparison  by  weight  of  combustible  consumed ; 
and  by  16|  per  centum  if  the  comparison  be  made  by  weight  of  coal 
consumed ;  the  former  is,  of  course,  the  proper  result. 

7th,  Relative  quantities  of  steam  that  can  be  furnished  in  equal 
times  by  the  two  boilers. — In  this  respect  the  superiority  remains  with 
the  horizontal  fire  tube  boiler  in  which  the  combustion  of  the  fuel  can 
be  forced  to  a  considerably  greater  extent  than  in  the  vertical  water 
tube  boiler.  The  additional  steam,  however,  thus  obtained,  will  be  at 
a  greater  pro  rata  cost  of  coal ;  but  we  have  no  data  to  determine 
either  the  increased  quantity  or  its  increased  cost. 

Finally,  in  view  of  the  much  greater  evaporative  efficiency  of  the 
vertical  water  tube  boiler,  and  of  the  facility  and  completeness  with 
which  it  may  be  scaled — the  two  qualities  of  paramount  importance 
with  marine  boilers — we  would  express  our  decided  opinion  that  its 
superiority  over  the  horizontal  fire  tube  boiler  is  so  strongly  marked 
as  to  unquestionably  entitle  it  to  the  preference. 

AVe  have  the  honor  to  bo,  sir,  with  great  respect, 

Your  obedient  servants, 

B.  F.  IsnERwooD,  Wm.  E.  Everett, 
James  W.  King,         John  Faron, 

Chief  Engineers,  U.  S.  N. 


On  the  Relative  Values  of  Coke  and  Coal  in  Locomotive  Engines.* 

By  Benjamin  Fotiiergill. 

Having  attended  a  meeting  in  the  Society's  rooms,  on  2d  December, 
1857,  and  taken  part  in  the  discussion  relating  to  the  use  of  coke  and 
coal  in  the  furnaces  of  steam  engine  boilers,  I  then  undertook  to  lay 
before  its  members  the  results  of  a  series  of  experiments  which  I  had 
made  with  coke  and  coal  in  locomotive  engines  in  corroboration  of  the 
truth  of  my  assertions : 

First,  That  coal  was  decidedly  superior  to  coke  in  respect  to  heating 
power,  and  consequently  more  economical. 

Second,  That  a  plentiful  supply  of  steam  could  be  generated  by  the 
use  of  coal  for  working  engines  at  high  velocities  and  for  drawing  heavy 

Third,  The  capabilities  of  coal-burning  engines  for  consuming  their 
own  smoke :  and, 

•  From  the  Joor.  of  the  Society  of  Art*,  N©  339. 
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Fourth,  The  increased  durability  of  fire-boxes  and  tubes  when  coal 
was  used. 

On  that  occasion  I  stated,  that  my  experiments  had  been  conducted 
upon  the  London  and  South  Western  Railway,  and  were  made,  at  the 
request  of  the  directors,  to  ascertain  the  value  of  an  invention  which 
had  been  patented  by  their  Locomotive  Superintendent,  Mr.  Joseph 
Beattie.  This  contrivance  will  be  readily  understood  by  referring  to  the 
drawings  on  the  walls,  where  the  fire-box  is  shown  in  section,  divided 
transversely  into  two  compartments  by  an  inclined  water  space  mid- 
feather  or  diaphragm,  and  a  dependent  water  space  hanging  from  the 
roof.  Both  compartments  are  arched  over  with  fire  tiles  at  narrow  in- 
tervals apart.  The  boiler  is  constructed  with  a  combustion  chamber, 
extending  to  about  one-half  its  length,  and  it  has  a  vertical  mid-feather 
or  diaphragm  in  the  centre  running  parallel  with  its  sides.  The  other 
half  is  supplied  with  tubes  in  the  ordinary  manner.  The  object  of  this 
contrivance  is  to  increase  the  amount  of  direct  heating  surface  and  to 
diminish  the  indirect  or  tube  surface,  whilst  the  combustion  chamber 
affords  sufficient  space  for  the  introduction  of  a  series  of  fire  tiles,  for 
the  purpose  of  retaining  a  portion  of  the  heat  given  off  from  the  com- 
bustion of  the  gases  in  the  fire-box,  and  for  diffusing  the  unconsumed 
carbon  as  well  as  effecting  a  complete  mixture  of  the  air  with  the  gases, 
and  thereby  producing  a  mass  of  flame  which  is  brought  in  contact 
with  the  direct  heating  surface  of  the  combustion  chamber  before  it 
enters  the  tubes,  at  the  same  time  preventing  practically  such  an  es- 
cape of  smoke  from  the  chimney  as  could  be  deemed  a  nuisance. 

The  back  or  first  furnace  is  the  most  actively  worked,  the  second 
bei  ng  intended  to  carry  incandescent  fuel.  The  ash  pans  are  furnished 
with  dampers  for  the  admission  of  air  when  necessary;  and  this  is  also 
admitted  through  the  small  apertures  in  the  fire  doors  and  through 
hollow  stays  in  the  fire-box. 

In  addition  to  the  mechanical  contrivances  referred  to,  Mr.  Beattie 
has  another  of  considerable  importance  for  using  a  portion  of  the  ex- 
haust steam  for  heating  the  feed  water  before  it  enters  the  boiler,  and 
as  I  have  tried  both  his  contrivances  for  this  desirable  object,  I  need 
only  refer  to  the  one  represented  on  tho  drawing,  which  shows  the 
pipes  for  conveying  the  water  and  steam  to  the  tank  under  the  foot- 
plate of  the  engine,  from  which  the  feed-pumps  receive  their  supply. 
The  water  is  received  on  to  a  perforated  plate  in  this  tank,  and  in  its 
descent  comes  in  contact  with  and  condenses  the  steam,  and  thereby 
becomes  heated ;  the  supply  of  water  is  regulated  by  the  ball-tap  or 
valve,  and  the  steam  is  admitted  or  shut  off  whenever  the  engine  driver 
has  occasion  to  supply  or  shut  off  the  feed-water  to  the  boiler. 

In  the  course  of  my  first  series  of  experiments,  I  have  used  the 
feed- water  supplied  by  Mr.  Bcattie's  apparatus,  at  a  temperature  of 
196°. 

I  may  here  observe  that  I  was  anxious  to  obtain  an  analysis  of  the 
fuel  used  by  the  London  and  South  Western  Railway  Company,  and 
the  more  so  as  I  found  they  manufactured  their  own  coke  from  "Ram- 
say's Coking  Coal"  (Newcastle),  which  is  of  a  superior  quality;  and 
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as  it  was  desirable  to  ascertain,  as  far  as  possible,  whether  the  coke  or 
the  coals  which  were  supplied  to  me  contained  the  greatest  amount  of 
sulphur,  I  sent  samples  of  each  to  Mr.  Dugald  Campbell,  Analytical 
Chemist  to  the  Brompton  Hospital,  and  he,  after  a  careful  examina 
tion,  furnished  me  with  the  following  statement,  viz : — 

"  The  samples  I  received  were  four  in  number,  and  marked  as  follows : — 

No.  1. — Ramsay *s  coking  coal. 
No.  2.— Coke. 

No.  3.— Llanguathog  Merthyr,  shipped  Swansea,  Neath,  and  Cardiff. 
No.  4  Griff  coal. 

44  No.  1. — Ramsay's  Coking  Coal — Is  of  a  jet  sparkling  appearance,  and  is  broken 
up  without  much  difficulty  by  the  fingers  into  rather  thick  layers,  between  most  of  which 
are  thin  plates  of  iron  pyrites,  which,  I  may  state,  is  a  compound  of  iron  and  sulphur, 
in  the  proportion  of  one  of  the  former  to  two  of  the  latter.  When  the  coal  is  reduced 
to  a  very  fine  powder — in  which  state  it  is  required  for  analysis — its  jet  black  appear* 
ance  gives  place  to  a  considerable  brown  tint,  which  indicates  it  to  be  of  a  bituminous 
character. 

"This  coal  is  rather  above  the  usual  density  of  Newcastle  coal,  being  1279,  water 
taken  as  1000. 
"  The  analysis  in  100  parts  is  as  follows : — 

Carbon,  •                   .                   .  85-57 

Hydrogen,  ...  6*68 

Oxygen,  .                   .                   .  3*07 

Nitrogen,  .  .  .1*48 

Sulphur,  .                   .                   .  1*46 

Moisture,  .  .  .0-74 

Ash,  .                   .  2-00 


10000 


"The  calorific  vslue  of  a  substance  is  generally  estimated  in  two  ways;  firstly,  by 
calculating  from  its  ultimate  analysis  what  qnantity  of  water  a  known  weight  of  the 
fuel  would  evaporate  from  212°  Fah. ;  and,  secondly,  by  ascertaining  how  much  oxide 
of  lead  is  capable  of  being  reduced  to  the  metallic  state  by  a  known  quantity  of  the  fuel. 

"These  experiments  when  conducted  upon  the  different  specimens  of  fuel  under  pre- 
cisely similar  circumstances,  which  has  been  the  case  in  this  instance,  give  results  ex- 
tremely useful  for  comparing  the  economic  value  of  the  fuel.  By  such  means,  1  lb.  of 
No.  1  Ramsay's  coking  coal  was  found  to  be  capable  of  evaporating  16*18  lbs.  of  water 
from  a  temperature  of  212°  Fah.,  and  1  lb.  of  reducing  34*99  lbs.  of  metallic  lead  from 
the  oxide. 

"No.  2.— Coke  madb  from  Ramsay's  Cokiko  Coal. — The  specimen  I  received  of  this 
substance  was  a  thin  column,  which,  from  its  appearance,  must  have  occupied  a  space 
from  the  top  to  the  bottom  of  the  coke  in  the  coking  furnace.  An  average  sample  was 
•elected  from  this  for  examination,  and  the  results  obtained  were  as  follows: — 

"  Density  of  coke  1055,  water  being  1000.  The  analysis  in  100  parts, 


Carbon,  .                    .                    .  86*91 

Hydrogen,  .                   .  .1*32 

Oxygen,  .                   .                   .  010 

Nitrogen,  .                   .                   .  0-80 

Sulphur,  .                   .                   .  1*94 

Moisture,  .                  .  .1*28 

Ash,  .                   .                   .  7-65 


100  00 


**  One  pound  of  this  coke  is  capable  of  evaporating  from  212°  Fah.  12*73  lbs.  of  water; 
tod  1  Its  of  reducing  from  the  oxide  of  lead  31*35  lbs.  of  metallic  lead. 
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"No.  3. — Llanouathoo  Mbbthyr.— -Tbi*  coal  hag  a  bright  sparkling  appearance, 
resembling  to  gome  extent  (No.  I)  Ramsay's  coal ;  but  it  is  rather  more  dense,  and  not 
so  easily  broken;  when  broken,  however,  the  layers  are  not  so  thick,  and  between  them 
no  iron  pyrites  are  visible,  but  thin  plates  of  silicate  of  lime  are  occasionally  noticed. 

-  Density  of  coal  1333 ;  water  1000.  Tho  analysis  in  100  parts, 


Carbon,  . 

• 

• 

89-16 

Hydrogen, 

• 

• 

.  406 

Oxygen, 

• 

1-65 

Nitrogon, 

• 

• 

121 

Sulphur, 
Moisture, 

• 

• 

1-39 

• 

.  0-67 

Ash, 

• 

• 

186 

100*00 

M  One  pound  of  this  coal  is  capable  of  evaporating  from  212°  Fah.,  14*74  lbs.  of  water, 
and  1  lb.  of  reducing  from  the  oxide  of  lead  34*74  lbs.  of  metallic  lead. 

"  No.  4. — 'Griff'  Coal. — This  is  a  coal  of  a  dull  appearance,  dense  and  hard,  with 
a  concoidal  fracture,  different  from  either  of  the  other  two  coals. 
"  Density  of  coal  1341 ;  water  1000.    The  analysis  in  100  parts, 


Carbon,  .                   .                  .  66*21 

Hydrogen,  .                   •                   .  4-09 

Oxygen,  .                   .                   .  11*07 

Nitrogen,  .  .113 

Sulphur,  .                   .                   .  1*01 

Moisture,  .                  .                  .  9-23 

Ash,  .                   .                   .  7*26 


100-00 


"  One  pound  of  this  coal  is  capable  of  evaporating  from  212°  Fah.  9-8  lbs.  of  water, 
and  1  lb.  of  reducing  from  the  oxide  of  lead  25-14  lbs.  of  metallic  lead. 


"Table  of  Foregoing  Rbscltb:— • 


No.  1. 
Ramsay's 
Coking  Coal. 

No.  2. 
Coke  from 
Ramsay's 
Coking  Coal. 

No.  3. 
Llanguathog 
Merthyr 
Coal. 

No.  4. 
Griff  Coal. 

Density, 

1*279 

1*055 

1*333 

1*341 

Carbon,  . 

85-57 

86-91 

89-16 

66-21 

Hydrogen,  . 

5-68 

1*32 

4-06 

409 

j  Oxygen, 

3*07 

010 

1*65 

11*07 

1*48 

0  80 

1*21 

1*13 

8ulpbur, 

1*46 

1-94 

1-39 

101 

Moisture, 

0*74 

1*28 

0*67 

9-23 

Ash,       .  . 

200 

7-65 

1-86 

7-26 

100*00 

10000 

100*00 

100-00 

Pounds  of  water 1 

which  lib.  of  fuel 
would  evaporate 

15*18 

12*78 

14-74 

9-8 

from  212°  Fah.,  , 

Pounds  of  lead  . 

reduced  by  1  lb. 

34*99 

31*35 

34*74 

2514 

of  fuel.  ! 

**  In  glancing  at  the  above  table,  the  first  thing  that  arrests  the  attention  is  the  pro- 
portion of  sulphur  being  greater  in  the  coke  than  in  the  coal  from  which  it  was  made, 
and  by  nearly  half  a  per  cent. 
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"  It  appeara  from  nay  analysis  that,  although  in  coking  coal  there  may  be  a  notable 
Iom,  in  the  per  centage  of  carbon,  hydrogen,  oxygen,  and  nitrogen,  in  the  coke,  yet  the 
Kulphur  has  not  only  not  decreased,  but  has  actually  increased  in  the  per  centage.  1  find 
in  the  coking  oven  that  not  more  than  one-lwelfth  of  the  sulphur  goes'off  from  the  coal, 
whilst  the  loss  of  the  other  gases  is  upwards  of  one-third  of  the  whole. 

"  But  portions  of  (he  coke  may  be  found  to  contain  a  very  much  larger  quantity  of  sul- 
phur than  I  found  in  the  above  specimen,  and  if  I  had  selected  a  piece  from  near  the  top 
of  the  column,  instead  of  taking  an  average  of  the  whole,  I  ahould  have  found  very  much 
more  than  I  did. 

"  The  pieces  of  coke  delivered  to  me  by  your  assistant,  which  be  told  me  he  had  taken 
from  the  tender  of  an  engine  in  going  down  to  Southampton,  on  the  2d  ultimo,  gave,  on 
an  average,  5*62  per  cent  of  sulphur,  and  some  which  I  selected  myself  from  the  coke- 
heap  at  the  Nine  Elms  station  gave  about  5  per  cent. 

"  The  next  peculiarity  to  be  noticed  between  the  coke  and  the  coal  from  which  it 
is  made  is,  in  the  amount  of  ash  being  very  much  higher  in  the  former  than  in  the 
latter ;  this  is  caused  by  an  excess  of  iron  and  silica  principally,  and  were  it  not  for  the 
increase  of  ash  there  would  not  be  so  very  much  difference  in  their  heating  power,  dfce. 
I  can  only  account  for  this  increase  in  these  two  substances  from  their  being  volatilized 
in  the  coking  ovens,  and  entering  into  the  crevices  of  the  fuel  from  which  the  gast* 
escape. 

"It  is  common  to  find  large  quantities  of  a  hair-like  substance  adhering  to  the  coke 
varying  in  color  from  a  light  grey  to  black;  this  is  silica,  with  a  trace  of  carbon  and  iron, 
and  which  has  been  in  a  state  of  volatilization  tilt  arrested  by  coming  to  a  cooler  part  of 
the  coking  oven,  where  it  has  condensed,  and  is  found  as  I  have  described  it. 

**  No.  3. — Llakqoathoq  Mbrthyr  Coal, — You  will  observe,  is  a  coal  of  a  very  aupe- 
rior  quality,  and  ia  nearly  equal  to  Ramsay's  coking  coal  in  heating  power,  and  has  a 
very  little  less  per  centage  of  sulphur;  but  No.  4,  'Griff'  coal,  though  containing  less 
sulphur  than  either,  does  not  possess  such  heating  power,  which  is  partly  owing  to  its 
containing  a  large  per  centage  of  water ;  this  water  is  expelled  when  the  coal  is  reduced 
to  a  fine  powder,  and  submitted  for  some  time  to  a  temperature  of  212°  Fab,.  The 
moisture  in  the  other  specimens  was  determined  in  a  similar  manner. 

'<  I  may  state  that  ray  experiments  were  repeated,  and  great  care  was  bestowed  to 
verify  any  results  which  appeared  contrary  to  what  should  have  been  expected,  such  as 
the  larger  amount  of  ash  in  coke,  in  comparison  to  the  coal  from  which  it  was  made, 
and  the  larger  amount  of  sulphur  in  coke  than  in  coal,  the  general  belief  being  that  in 
the  coking  of  coal  most  of  the  sulphur  is  driven  off." 

I  will  now  proceed  to  give  a  detailed  statement  as  to  my  mode  of 
procedure  to  ascertain  the  quantity  of  fuel  consumed  per  trip  from  the 
Waterloo  Station,  London,  to  Southampton  and  back  again,  inclusive 
of  the  quantity  used  in  getting  up  steam  in  the  morning,  and  whilst 
waiting  at  Southampton.  I  personally  inspected  the  weighing  of  the 
fuel  in  the  morning,  and  again  at  Southampton,  and  on  the  return  of 
the  engine  to  Nine  Elms  I  took  an  account  of  the  coal  which  remained 
on  the  tender,  and  I  had  the  fire-box  cleared  out,  the  hot  material 
cooled  and  riddled,  and  the  worthless  portion  separated,  and  I  allowed 
the  value  in  good  coal  for  the  remainder. 

I  commenced  my  experimental  trips  with  the  coal  engine  "  Iron- 
sides," which  had  been  constructed  on  Mr.  Bcattie's  patented  plans, 
for  burning  coal  only,  and  heating  the  feed- water,  and  took  the  10*15 
A.  M.  mail  train  from  Waterloo  to  Southampton,  and  arrived  there  at 
1'5  P.  M.  We  commenced  the  return  journey  at  3-0  P.  M.,  and  arrived 
at  the  Waterloo  Station  at  5-58  P.  M.,  the  engine  having  performed 
the  trip  in  the  most  satisfactory  manner,  and  without  any  appearance 
of  smoke,  except  when  the  steam  had  to  be  got  up  in  the  morning,  or 
the  fires  prepared  for  the  return  journey. 

The  result  of  that  day's  trip  will  be  seen  by  referring  to  the  tabu- 
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lated  summary  opposite  November  15th,  where  the  average  consump- 
tion of  fuel  is  shown  as  16*71  lbs.  of  coal  per  mile,  or  when  reduced 
to  its  coke  value,  equal  to  11*14  lbs.  per  mile,  with  an  average  load 
of  12*2  carriages  per  mile,  traveling  at  an  average  speed  of  31*25  miles 
per  hour. 

I  have  said  that  the  consumption  of  coal,  when  reduced  to  its  coke 
value,  was  equal  to  11*14  lbs.  per  mile;  in  explanation  of  my  mean- 
ing, I  beg  to  state  experience  has  proved  that,  in  order  to  make  one 
ton  of  good  coke  suitable  for  locomotive  engines,  1 J  tons  of  the  best 
coking  coal  is  required,  and  with  some  kinds  of  coking  coal,  1J  to  1J 
tons  are  necessary  to  produce  one  ton  of  coke.  It  will  be  evident  then, 
that  if  the  same  load  can  be  taken,  at  the  same  velocity  and  under  the 
same  circumstances  in  respect  to  weather,  with  equal  weights  of  fuel, 
say  with  coal  in  engines  fitted  up  with  Mr.  Beattie's  patented  contri- 
vance, and  with  coke  in  the  ordinary  class  of  engines,  a  net  saving  is 
effected  of  one-third,  or  33  per  cent.,  in  fuel  alone,  without  taking  into 
consideration  the  incidental  saving  consequent  on  the  construction  of 
coke  ovens,  the  interest  on  capital,  the  cost  of  their  maintenance,  and 
the  wages  of  workmen  employed  in  the  manufacture  of  coke. 

From  the  tabulated  summary  it  will  be  seen,  that  I  worked  the  coal 
engine  44  Ironsides"  for  three  days  with  little  variation  in  respect  to 
the  quantity  of  fuel  consumed,  that  little  variation  arising  from  the 
change  in  the  weather.  I  then  selected  the  coke-burning  engine  44  Ve- 
suvius," one  of  the  ordinary  class,  and  being  nearest  in  dimensions 
and  weight  to  the  44 Ironsides,"  and  in  good  working  order,  and  with 
it  I  took  a  similar  ,  train  (10*15)  to  and  from  Southampton,  burning 
coke  only,  and  I  adopted  the  same  course  of  proceeding  as  on  the 
former  trips,  but  with  a  very  different  result  as  regards  the  consump- 
tion of  fuel ;  for,  on  referring  to  the  general  summary,  it  will  be  seen 
that  the  average  load  was  12*1  carriages,  the  average  speed  30*27 
miles  per  hour,  while  the  average  consumption  of  fuel  was  20*62  lbs. 
of  coke  per  mile.  On  the  following  day  I  took  the  44  Express"  train 
with  the  same  engine,  but  the  results  were  substantially  the  same  as 
on  the  previous  day  with  the  44  mail"  train. 

Having  tried  the  44  Vesuvius,"  I  decided  upon  taking  another  coke- 
burning  engine  (the  44Frome,")  which  was  a  similar  class  engine  to  the 
44  Vesuvius,"  in  order  to  ascertain  if  there  was  any  difference  in  the 
results  of  their  working.  On  referring  to  the  summary  of  the  trip  op- 
posite November  22d,  it  will  be  seen  that  the  consumption  of  fuel  was 
remarkably  near  that  of  the  44  Vesuvius." 

I  then  determined  to  test  the  capabilities  of  another  coal-burning 
engine,  the  44  Canute,"  and  compare  the  results  of  its  working  the 
"Express"  train  with  that  of  the  "  Vesuvius."  The  load  was  lighter, 
averaging  9*3  carriages,  but  the  average  speed  attained  was  higher, 
being  36*76  miles  per  hour.  The  consumption  of  fuel  was  16*71  lbs. 
of  coal  per  mile,  the  coke  value  of  which  is  11*14  lbs.  per  mile  against 
20*62  lbs.  per  mile  consumed  by  the  44  Vesuvius." 

The  experiments  up  to  this  period  showed  a  decided  advantage  in 
the  coal-burning  engines,  so  far  as  regarded  economy  of  fuel,  &c.,  but 


? » 


Digitized  by  Google 


Civil  Engineering. 


the  results  were  not  conclusive  to  my  mind,  inasmuch  as  the  engines 
had  not  worked  under  precisely  the  same  circumstances  with  respect 
to  weather  and  uniformity  of  load  and  speed.  I  therefore  obtained  a 
sufficient  number  of  carriages  to  form  two  trains  of  equal  size  and 
weight,  and  I  had  a  quantity  of  materials  weighed  and  placed  in  each 
of  them  equivalent  to  a  load  of  passengers.  The  coal-burning  engine 
"  Canute,"  was  attached  to  one  of  the  trains,  and  the  coke-burning 
engine  "Vesuvius,"  to  the  other.  The  weight  of  the  train,  including 
engine  and  tender,  drawn  by  "  Canute,"  was  170  tons,  8cwt.,  and  that 
drawn  by  "Vesuvius,"  167  tons,  12  cwt. 

The  trains  left  London  and  Southampton  within  a  few  minutes  of 
each  other,  so  that  there  could  be  no  difference  between  them  in  re- 
spect to  weather,  but  lest  either  train  should  run  heavier  than  the  other 
from  extra  friction  in  the  axle  bearing?,  I  took  a  second  trip  on  the 
following  day  with  the  engines  changed  from  one  train  to  the  other. 
I  registered  the  particulars  of  each  day's  trip  separately,  but  taking 
the  average  of  the  two  days  working,  the  difference  in  respect  to  con- 
sumption of  fuel  will  be  more  readily  seen. 

A  vertigo        Average  consumption        «  , 
sjiced.         of  fuel  in  lbs.  per  mile.  a 

"Canute,"  .  28.40       .       Coal,  20-36       .       19  carriage* 

"Veaufius,"        .  2Y23       .       Coke,  24-37       ,  19 

Coal  reduced  to  its  coke  value  13*57,  which  shows  a  clear  saving  of 
10-80  fibs,  per  mile. 

I  subsequently  tested  the  capabilities  of  the  coal-burning  engine 
"  Canute"  for  making  sufficient  steam  when  drawing  heavy  loads,  and 
as  this  engine  was  rather  heavier  than  the  coke-burning  engine  "Ve- 
suvius," I  obtained  an  additional  number  of  carriages,  and  after  they 
had  been  weighted,  I  had  twenty-eight  of  them  attached  to  the  "  Ca- 
nute," and  twenty-two  to  the  "Vesuvius,"  making  the  total  weight  of 
the  "Canute"  train  235  tons  13  cwt.,  and  that  of  the  "Vesuvius" 
train  189  tons  G  cwt.  I  was  very  desirous  of  testing  the  capabilities 
of  the  coal  engine  "  Canute"  for  drawing  a  heavy  load  up  the  incline 
from  Southampton  to  Andover  (a  distance  of  22  miles)  without  the  aid 
of  a  pilot  engine,  and  for  that  purpose  I  added  about  20  tons  extra 
weight  to  its  train  beyond  its  proportionate  load. 

Early  in  the  morning  of  December  10th,  1855,  we  proceeded  to 
Southampton  with  the  two  trains,  but  unfortunately  the  water  pipe  at- 
tached to  the  lower  part  of  the  boiler  in  the  "  Canute"  engine  gave  way, 
and  the  leakage  therefrom  became  so  great  soon  after  wo  left  South- 
ampton, that  we  were  obliged  to  pump  into  the  boiler  an  extra  supply  of 
water  to  compensate  for  the  loss  sustained.  A  reference  to  the  regis- 
tered account  of  the  trip  on  that  day  will  show  that  while  the  "  Vesu- 
vius" (coke)  engine  evaporated  7*13  lbs.  of  water  by  1  ft),  of  fuel,  the 
"  Canute"  (coal)  engine  evaporated  9  05  lbs.  of  water  by  1  lb.  of  fuel. 
The  amount  of  water,  therefore,  which  passed  from  the  tender  of  the 
"  Canute"  engine  was  greater  by  1*92  or  nearly  2  lbs.  of  water  per  1 
ft),  of  fuel,  than  that  from  the  tender  of  the  "  A  esuvius,"  but  notwith- 
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standing  that  mishap,  the  "Canute'*  generated  sufficient  Bteam  to 
draw  the  28  loaded  carriages  up  the  incline  without  any  aid  whatever. 

The  firing,  from  the  same  cause,  was  increased,  hut  the  result  on  the 
day's  work  of  the  two  engines  was  still  in  favor  of  the  coal-burning  en- 
gine, as  will  be  seen  from  the  summary,  and  it  is  worthy  of  remark 
that  when  the  coal  is  reduced  to  its  coke  value,  the  result  is  10*30  lbs. 
per  mile  in  favor  of  the  coal-burning  engine,  44  Canute." 

I  have  shown  that  the  saving  effected  by  the  coal-burning  engines 
i  with  the  ordinary  trains,  was  equal  on  the  average  to  8-56  lbs.  of  coke 
per  mile,  or  10  80  lbs.  of  coke  per  milo  when  each  engine  worked  un- 
der the  same  circumstances  as  to  weather,  &c,  with  equal  loads;  now, 
if  the  former  quantity,  viz.,  8*56  lbs.  per  mile  be  taken,  the  saving  is 
equal  to  1*348  lbs.  on  each  trip,  or  at  the  rate  of  187  J  tons  per  engine 
per  annum,  at  six  days  work  in  each  week ;  but  if  the  latter  quantity, 
viz.,  10*80  lbs.  per  mile  be  taken,  the  saving  is  equal  to  1*721  lbs.  at 
each  trip,  or  239J  tons  per  engine  per  annum. 

The  consumption  of  coke  by  the  coke-burning  engine  "Vesuvius" 
during  one  of  the  trips  referred  to,  was  2DJ  cwt.,  which,  at  31s.  6d. 
per  ton,  was  equal  to  X2  6s.  6d.,  whereas,  the  consumption  of  the  coal- 
burning  engine  u  Ironsides,"  during  another  of  the  trips,  was  24f  cwt., 
which,  at  19  s.  per  ton,  was  equal  to  <£  1  3  s.  6d.,  giving  a  clear  sav- 
ing on  the  latter  per  trip,  of  £  1  3  s.  In  my  report  to  the  Directors 
of  the  London  and  South  Western  Railway  Company,  I  stated  that  if 
they  had  seventy  engines  in  steam  per  day,  and  each  of  them  was  fitted 
up  for  burning  coal,  and  all  worked  under  similar  circumstances  to  the 
44  Ironsides,"  there  would  be  a  daily  saving  to  the  Company  of  £  80 
10s.,  or  £483  per  week  of  six  days,  or  £  25,116  per  annum. 

From  the  result  of  these  interesting  and  important  experiments,  I 
trust  I  have  succeeded  in  demonstrating  the  truth  of  the  assertions  I 
made  at  the  meeting  to  which  I  have  referred,  namely,  that  coal  can 
be  used  more  economically  in  locomotive  engines  than  coke ;  that  by 
the  use  of  coal  sufficient  steam  can  be  generated  to  supply  locomotive 
engines  when  working  at  high  velocities  and  when  drawing  heavy  loads; 
and,  in  support  of  my  assertion  relating  to  the  capability  of  coal-burn- 
ing engines,  built  in  accordance  with  Mr.  Beattie's  patent,  consuming 
their  own  smoke,  I  have  to  observe,  that  a  goodly  number  of  them  are 
at  work  on  different  lines  of  railway,  and  testimonials  of  their  efficiency 
have  very  frequently  been  given. 

(To  be  Continued.; 


Association  for  the  Prevention  of  Steam  Boiler  Explosions.* 

At  the  usual  monthly  meeting  of  the  committee  of  management,  held 
on  Wednesday,  at  the  office  of  the  secretary,  Mr.  Henry  Whitworth, 
Corporation  street,  Manchester,  the  chief  inspector,  Mr.  H.  W.  Har- 
man,  presented  his  monthly  report,  from  which  the  following  are  ex- 
tracts : — The  following  is  a  statement  of  our  position  as  regards  the 
number  of  works  and  boilers  under  the  inspection  of  the  association, 

•  From  tbo  Lend.  Mlniiig  Journal,  No.  1381. 
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for  the  month  ending  the  18th  March,  1859 : — 530  mills  and  other 
work 8,  and  1466  boilers,  being  an  increase  since  the  22d  ult.,  of  50 
mills  and  other  works,  and  139  boilers.  We  have  also  made  230  visits 
and  examined  667  boilers  and  500  engines.  Of  these,  two  visits  have 
been  special,  and  one  boiler  specially  examined,  also  11  internally, 
and  27  thoroughly  examined :  84  diagrams  have  been  taken  from  49 
cylinders ;  8  diagrams  from  4  cylinders  have  been  special.  The  usual 
copies,  with  calculations  of  power,  consumption  of  fuel,  and  general 
recommendations,  have  been  forwarded  to  proprietors.  The  number 
of  boilers  found  to  be  defective  are  as  under :  corrosion,  20,  of  which 

6  were  dangerous  ;  fractures,  3  ;  safety-valves  overweighted  and  oth- 
erwise out  of  order,  31 ;  pressure  gauges  out  of  order,  20 ;  water 
gauges  out  of  order,  17  ;  feed  apparatus  out  of  order,  5;  blow-off 
cocks  out  of  order,  9,  of  which  1  was  dangerous ;  deficiency  of  wa- 
ter, 2 ;  total  107.  10  boilers  were  without  glass  gauges ;  28  boilers 
were  without  blow-oft*  cocks ;  3  boilers  were  without  presBure-gauges ; 

7  safety  valves  had  the  spindles  passed  through  stuffing  boxes. 


Stephenson  and  Alder  son.* 

I  have  waited  to  sec  whether  any  one  would  point  out  the  fallacy  of 
Stephenson's  statement  {Allien.  No.  1633,  p.  217,)  that  either  iron  or 
ice  will  bear  a  weight  passing  over  it  at  a  greater  velocity,  which  it  could 
not  bear  if  it  went  slower ;  and  that  "  when  it  goes  quick,  the  weight 
in  a  manner  ceases."  The  very  reverse  of  this  is  the  truth,  as  was 
clearly  established  by  the  "Iron  Commission,"  which  was  appointed 
a  few  years  since,  to  inquire  into  the  causes  of  the  breaking  down  of 
the  iron  bridge  over  the  Dee.  And  the  principle  so  established  is  now 
universally  acted  upon  throughout  our  railways ;  the  speed  of  the 
trains,  upon  approaching  bridges  of  any  considerable  length,  whether 
of  iron  or  wood,  is  usually  slackened  to  8,  6,  or  even  4  miles  an  hour, 
according  to  circumstances ;  and  the  same  rule,  viz.,  of  going  slow, 
and  not  of  going  quick,  is  always  observed  in  passing  over  an  unsound 
part  of  an  embankment.  I  was  myself  present  at  some  very  interest- 
ing experiments  made  by  this  Commission  at  the  iron  bridge  of  the 
South-Eastern  Railway,  near  Epsom,  in  the  presence  of  Lord  Wrot- 
tesley,  Sir  W.  Cubitt,  the  Astronomer  Royal,  and  several  others. 
Prof.  Willis  had  contrived  a  very  ingenious  apparatus,  which,  fixed 
to  the  centre  of  one  of  the  iron  girders,  measured  and  registered  the 
deflection  of  the  bridge  at  the  passing  over  of  any  weight.  An  engine 
with  a  heavily-laden  tender  was  then  passed  over  the  bridge  at  speeds 
varying  from  10  to  60  miles  an  hour,  and  it  was  found  that  the  greater 
the  speed  the  greater  was  the  deflection  of  the  girder.       K.  A.  W. 

•  Frum  the  London  Athenaeum,  Feb.  26, 1SS9. 
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List  of  America*  Patehts  which  ihsusd  from  Mat  17  to  Junk  7,  1859, 

(INCLUSIVE,,)  WITH  EXEMPLIFICATIONS. 
MAY  17. 

181.  Cotton  Prrsskrs;  E.  H.  Adams,  Talladega,  Alabama. 

Claim  -The  combination  and  arrangement  of  guide  rod,  toggle  levers,  connecting  rod,  lever,  and  rack 

later,  all  op*  rat  ng  in  the  manner  set  fin  th. 

182.  Suroical  Spurts  ;  David  Ahl,  Newville,  Pennsylvania. 

Claim — A  splint,  made  of  the  ingredient*,  and  in  the  manner  set  forth. 

183.  Stekcu  Bacon;  V.  R.  Allen,  St.  Louis,  Missouri. 

Claim— The  mole  of  making  the  handle  of  the  brush  In  two  parts,  and  fastening  the  two  parts  by  means 
of  a  srrew.  turn  d  on  the  wedg»*  (whirh  1  term  a  w.  dge-scrvw').  which  Is  driven  through  the  hrlstke  in  the 
Iron  band  thereby  w  dging  1  lie  bristle*  in  ihe  band,  nnd  ennb.rng  th"  main  handle  to  entirely  cover  the  end* 
of  the  bi  iittlfs  and  Imnd,  wh  ch  prevents  the  handle  aud  bris.les,  when  in  use,  from  working  through  the  iron 
Uittd  biding  the  brush  together. 

1M.  Cotopf  GiAR  op  Steam  Ksotxxs ;  K.  R,  Arnold,  Providence,  Rhode  Island. 

Claim — 1st,  The  combination  of  an  adju«tah|o  cam  or  sector,  or  Its  equivalent,  located  on  the  rock  rdiaft ; 
a  stop-biock,  or  iis  equivalent, nnd  an  arm,  it  its  equ  vslont  attached  to  the  devices  wh  ch  I  ft  the  valve— the 
three  a>  combined  open  ting  to  reguln'e  the  cut-off  of  th  ■  steam,  in  its  passage  into  the  engin  •, at  any  desired 
point  of  the,  stroke.  til  Th  a  un«  combination  iIkjv  •  spec 'fled,  for  the  purpose  of  working  the  exhaust  valves 
of  a  steam  engine,  by  m  ana  of  the  same  ruck  shaft  and  eccentric  tnoliuu  with  which  the  ateam  valves  are 
operated. 

18S.  TsaiA.ni  Exbiost  o?  Locomottvk  R*aixn;  Wm.  8. 0.  Raker,  Chicago,  Illinois. 

Claim — The  plug,  arranged  In  combination  with  the  shell,  and  with  the  oxtnust  pipes  of  a  double  cylin- 
der steam  engine,  iu  such  a  manner  that  the  exhaust  of  each  cylinder  can  be  varied  while  both  are  separate 
tmtn  e  i<  h  other. 

(Th.a  invention  consists  in  arranging  over  the  exhnust  p'pe  a  rotary  cylindr'ctl  plug,  with  different  sized 
Dings,  which  are  br  >ught  to  corresjiond  w.th  the  opcni-ips  in  the  exhaust  pi[«;  and  with  the  opening*  of 
pipes  leading  therefrom  to  the  chimney  by  means  or  gvnr  wheels,  which  are  easily  operated  from  the  en- 
gioe-rs  stand,  and  the  whole  is  no  arran^d  that  the  s'eam  from  the  two  cylind  rs  is  kept  separate  until  H 
reaches  Uie  fh  raitcr.  and  that  th)  opening  <>f  the  exh  «uit  ;<  pe  (or  each  cylinder  is  raised  separately.] 

196.  Stwuto  MicittXEs;  Ab.nhnra  Bartholf,  City  of  New  York. 

Claim — Applying  tho  said  lever  to  work  on  a  fixed  fulcrum.  In  combination  with  a  friction  clamp,  which, 
though  it  permits  the  said  lever  to  be  moved  t>y  and  w  th  the  needle  arm  or  net-die  carrier,  during  a  portion 
of  the  m  v.ment  <>(  th-  latter  in  e  th  r  d  n-ction.  for  the  purpose  of  driwing  bark  the  thread  through  the 
doth,  and  completing  the  M  itch,  and  lettng  it  slack  s,n»»n  t«>  form  Hi  •  loop  of  a  succeeding  stitch,  holds  the 
said  lever  iti  a  positively  stationary  c  ndition  during  tlm  Art  part  -<f  th  •  movement  of  the  mild  arm  or  car- 
rier in  either  direction,  and  so  prevents  th*  thread  getting  slack  till  th-  ne  die  has  entered  the  cloth,  and 
prevents  its  being  drawn  up  through  the  etoth  till  the  h«  1  of  th-  shuttle  has  arrived  at  the  loop.  And  in 
combination  witli  the  thread-controlling  lever.  o|«enitd  by  the  needle  arm  or  needle  carrier,  I  claim  the  sta- 
tionary eye  made  adjust  tbl-  relatively  to  th"  said  I  ver. 

187.  Stxniso  Macbi.ies;  E.  0.  Bixter.  Poreston,  Illinois. 

Claim— 1st.  The  clearer*  formed  of  tho  bars,  i  i,  p!sced  on  the  seed  tubes,  ronrfct»d  with  the  bar,  I,  and 
operated  through  the  milium  of  the  I  ver.  J,  or  its  equiva.ent.  2jL  The  frame  fltteil  to  th-  axle,  in  connexion 
with  the  cams  interpos  d  ts-tween  th  •  nxle  and  the  fram-.  so  n*  to  rnlso  the  frame  when  desired,  to  throw  the 
Seed-distribut'ng  device  out  "f  g  ar  with  the  driving  w;  eel.  3d.  The  arrangement  of  the  frame,  lever,  V, 
connect*  d  with  the  frame  by  the  rod,  sod  the  upright  on  ihe  draft-pole,  for  the  purpose  of  regulating  tho 
oVpia  of  the  furrows. 

188.  Artificial  Leos;  IVtnglas  Bly,  Rochester,  New  York. 

Claim— 1st,  Curving  or  dell  ctlng  the  jointed  extremities  of  the  bars,  so  as  to  bring  their  fixes  of  motion 
back  of  their  line  of  dir.  ciion.  id.  Tlie  cord  nnd  spring  acting  upon  tho  parts,  D  and  L,  in  the  manner  set 
forth.  3d.  I  am  aw.ire  that  met  nil  :c  springs  have  ben  employe*!  to  similate  the  functions  of  the  natural 
muscles;  but  experience  has  pmved  their  iimdi-quacy.  b  -th  as  resp  rts  the  results  obtain  d  and  their  dura- 
bility. I  tun  also  aw  iro  that  india  rubber  or  ela*t  c  cords  hive  lieen  u*ed  f  >r  the  same  purpose,  and  with  no 
better  result*,  and  these  I  do  not  cla;in — but  I  claim  the  combination  of  the  non-elastic  tendon  with  the  india 
rubber  spring,  in  such  a  manner  that  the  required  effect  is  derived  from  the  Compression  aud  expansion  of  the 
luAterial,  aud  not  from  its  elongation  and  contraction. 

l<#.  .Sswiso  Maciiixes;  A.  II.  Boyd,  8»co,  Maine. 

Claim— The  employment  of  lever,  t.  a  shoe  and  shoe-shaft,  spring,  plate,  and  sliding  bar,  with  an  under 
feed- piste,  the  ebon  and  the  feed-plate  having  an  intermittent,  direct,  horizontal,  reciprocating  motiou,  and  the 
shoe  having  an  intermitting,  direct,  vertical,  reciprocating  motion. 

190.  Apparatus  for  Coolinq  Bkr;  James  Boyle,  Roxbury,  Massachusetts. 

Chxim — The  combination  with  two  or  more  vessels  containing  a  series  of  tob"S  inserted  In  diaphragm 
plates,  so  arranged  as  to  allow  communication  from  the  np|ier  part  of  each  vessel  to  the  lower  part  thereof, 
and  vic^v^ro-i,  by  ui  -an*  of  and  through  th  •  #ud  tubes  or  pip  a  so  arranged  on  either  side  of  the  diaphragm 
as  tocunu  rt  the  said  ve-etels  altermt.lv  at  the  top  and  bottom  thereof;  and  of  a  pump  or  any  suitable  device 
for  fore  ng  be«<r.  or  any  other  li-juid  t<>  ls«  eool  d  down,  through  one  s  -t  of  tube*  arid  np  the  other,  white  a 
supply  of  cold  water  surrounding  said  tula1*  is  forced  in  a  direction  opposite  to  that  of  the  liquid  contained 
ti.Ttsin. 

191.  Drill  Stocx  ;  M.  8.  Brooks,  Chester.  Connecticut, 

CUirn—  The  arrangement  and  combination  with  a  spiral  or  screw-shaped  shaft  of  a  tube,  ratchet,  and 
stop  w.th  in  the  socket,  as  described. 
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192.  Pico  rot  Buanira  Rocu;  J.  D.  Buckley  and  8.  V.  Mother,  Schaghtlcoke,  New  York. 

Claim — Tbe  combination  of  thu  tapered  screw  with  the  expanding  metallic  plug,  baring  ledges,  or  olb?r 
•qui  valcuta,  to  peuetraua  Um  rock,  antl  provided  wiUi  an  aperture  tor  tbe  face. 

193.  MACUiMttr  roa  Uardkrijiq  Hat  Bopiri;  George  K.  Cowpertb  watte,  Dan  bury,  Connecticut. 

Claim — Tim  method  of  baiduiiiug  bat  botbea  by  inrans  of  a  cradle,  sustained  in  an  inclined  position,  and 
having  a  tremulous  movement.  Aisu,  Um  niotbod  of  subjecting  bat  bodies  to  greater  or  lew  pressure  during 
hardening,  by  incliuiug  tbe  cradle  of  tbe  hardening  machine  to  a  greater  or  leaa  extant. 

194.  Bocxwu  Tot  ;  J.  A.  Crandull,  City  of  New  York. 

Claim — Tbe  flat-wound  springs,  pole  or  bar,  elastic  string,  pin  or  thunib-acrew,  or  their  equivalent,  is 
combination  with  tbe  box  and  ttauiu. 

196.  Macjurr  roa  Cpsrttihg  Tiax;  C.  L.  Crowe] I  and  Robert  Smith,  Peoria,  Illinois. 

Claim— Tbe  combination  of  tbe  lever  and  tbe  Intermediate  slide,  for  tbe  purpose  of  giving  movement  ts 
the  gliding  jaw. 

196.  Dxaauia  Heads  roa  Spi.tsiro  Machirep;  James  E.  Crowell,  Chelsea,  Massachusetts. 

Claim— So  constructing  and  gearing  tbe  two  pairs  of  drawing  rollers,  that  each  pair  will  draw  and  reicas* 
the  aiiver  or  roviug,  and  ao  allow  tbe  twlat  to  pass  and  tun  back  to  tbe  nrat  roUcrs. 

197.  Soar;  William  Dawes,  Waabington  County,  T»  unessee. 

Claim— The  use  of  tliu  IngraLents,  whin  combined  In  the  proportions  set  forth. 

198.  Tltlra;  George  W.  Dean,  Uleun'a  Valla,  New  York. 

Cbum— The  adjustable  routing  chamber,  d  cy Under,  arranged  with  the  slot  in  the  bed-plate,  and  rela- 
tively with  toe  blast  pipe,  to  operate  as  aet  forth. 

199.  Cultivators  ;  Oliver  li.  Dennis,  Alton*,  Illinois. 

Claim— The  arrangement  and  combination  of  tbe  bingrd  handles,  hinged  side  beams,  b  b,  and  connecting 

bars,  In  relation  to  tbe  tx  inrul  beam,  A,  lor  the  purpose  specified. 

200.  Straw  Cutters;  J.  B.  Drake,  Ooahcn,  Indiana. 

Claim— The  arrangement  of  thu  hinged,  forked,  feeing  pawl  frame,  feeding  and  st  -p  pawls,  centrally 

axrang.d  ratchet  wheel,  spiked  feed  toller,  and  rising  and  tailing  knife  liame. 

291.  Lamps;  John  L  Drake,  Cincinnati,  Ohio. 

Claim— 1st,  A  wick  tube  for  containing  two  or  more  flat  wicks,  one  at  least  of  which  wicks  is  a  conductor, 
said  tuue  hav.ug  n  doub.e  chamber,  broca,  aud  opening,  as  stated,  so  that  the  burning  wick  may  receive  the 
oil  from  tbe  conductor,  aud  still  be  free  to  move  upon  or  against  it,  as  it  U  rais.d  or  lowered,  to  regulate  tfca 
horning.  2d,  In  combination  with  a  alolled  aud  perforated  dome,  aud  a  flat  wick  for  burning  heavy  oils,  as 
attxiliaiy  flat  w.ck  aud  wick  tube. 

302.  Apparatus  roa  Evaporatiro  SaccbaRiri  Jtncis;  Daniel  I.  Durfry,  Croton,  Ohio. 

Cbum — 1st,  A  descending  aeries  of  evaporating  [mn*.  each  having  a  well  or  depression  on  the  aide  next 
it*  immed.ate  ttucressor  in  tbe  range,  cloanble  by  sluices.  3d,  The  arrangement  of  the  sluices  alternately  oa 
the  right  and  left  of  the  range,  when  us  d  in  the  deacritwd  combination  with  the  wells  or  depressions  referred 
to.  3d,  The  strainer,  iu  tbe  described  combination  with  the  clailfier,  operating  In  tbe  manner  set  forth. 

203.  Water  Irdicator  for  Steam  Boilers;  John  L.  Frisbh%  Cincinnati,  Ohio. 

Claim  —1st.  The  d  -scribed  combination  and  arrangement  of  the  box,  adjustable  pipe,  valve,  sleeve,  and 
sector,  operating  in  connexion  with  th  •  float  arm,  for  the  purpose  of  varying  the  point  of  alarm  from  the  out- 
side of  the  bo.ler,  2d,  Tint  tMfcged  s  ctor  provided  with  a  s  giuuutal  slot,  in  combination  with  the  sliding 
sleeve,  float  arm,  and  bolt,  to  citable  tbe  apidicatiou  of  tbe  alarm  to  any  part  of  the  boiler. 

204.  Not  Cracker;  Russet  Vrisbic,  Mlddletown,  Connecticut. 
Claim — The  not  cracker,  substantially  a*  described. 

205.  YVateh-whrklr;  Omri  C.  snd  Jarvis  O.  ford,  Collinsvllle,  Connecticut. 

Claim — Tlie  application  of  tbe  reversed  curved  buckets  or  guides,  to  form  a  reversed  action  cent  re  petal 
and  centre  vent  turbine  water-wheel,  in  combination  with  the  iuner  and  outer  cut-off. 

206.  Straw  Cutters;  A.  W.  Fox,  Athens,  Pennsylvania. 

Claim — 1st,  The  arrangement  of  the  wheels,  or  thdr  equivalent,  in  connexion  with  the  crank,  connect' 
ing  rod,  sliding  frame,  and  shafts,  by  which  1  <  btain  an  accelerated  upward  and  retarded  downward  motion 
to  the  kuife  of  a  straw  cutter.  2d,  Thu  combination  of  the  sliding  frame,  with  the  knife  sliding  in  the  aud 
frame,  by  means  of  the  action  of  the  angular  slot  and  roller,  or  their  equivalent,  by  which  combination  of 
parts  a  drawing  cut  is  given  to  the  knife,  without  interfering  with  the  attachment  and  operation  of  the  con- 
necting rod,  communicating  motiou  from  a  shaft  placd  crosswise  to  the  machine. 

207.  Arra-xgemext  op  Key-board  for  Pianos,  Ac;  Alfred  Gould  and  Cyrus  Marsh,  Seneca  Vails,  New  York 

Claim — Tho  arrangement  of  two,  three,  or  more  ranges  of  keys  of  the  key-board,  in  the  manner  and  is 
relation  to  each  other,  substantially  as  specified. 

208.  Sr.wt.fO  Machines;  Joshua  Gray,  Medford,  Massachusetts. 

Claim— 1st,  Tbe  combination  of  the  reciprocating  bar  with  its  side  inclines  and  upper  incline,  with  ths 
bar,  atop,  and  adjustable  stop,  arranged  as  described.  2d,  In  combination  with  the  slide  bar  which  operates) 
the  feeder,  the  bent  lever,  and  universally  adjustable  cam. 

209.  Wmihiso  Scaler:  Wm.  D.Gaseman,  Morgantown,  Virginia. 

Claim — A  pendulum  drum  or  roller,  wblch  has,  in  addition  to  a  rolling  motion,  a  traveling  movement 
Also,  In  combination  with  a  rolling  and  traveling  drum  or  roller,  and  an  Index,  a  traveling  vernier  or  dial 
Also,  tbe  combination  of  the  horizontal  levers  of  a  platform  scale  with  the  pendulum  drums  and  bands. 

210.  Machlxe  roa  RoAsrma  Copper;  Joslab  D.  Harrington,  Rochester,  New  York. 

Claim— 1st,  The  construction  and  arrangement  of  tbe  divided  handle,  whereby  the  crank  not  only  serves 
to  hold  the  two  halves  of  thu  ball  together,  while  rotating,  but  also  to  lift  up  one-half  of  tbe  ball  when  moved 
Into  the  potion  sh  iwn.  2d,  My  matbod  of  uniting  the  two  halves  of  a  coftVc-roaster.  by  moans  of  the  hiogs 
formed  or  tbe  curved  law  attached  to  one-half  of  the  ball,  and  pausing  into  a  slot  in  the  second  Jaw,  said  ska 
having  the  pin  beneath  which  tho  curved  Jaw  passes. 
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Jll.  Mode  or  Appltinq  Una  Power:  Elijah  Harris,  Princeton,  Illinois. 

Claim— The  anoft  weight,  *  single  or  doable  lever,  axle,  and  pivots,  acting  in  combination  with  the 
circular  plate,  ratchetrclicka,  aud  ratchet  wheel,  in  applying  lever  power  to  machinery. 

212.  CoTTOJf  Pasts;  Joseph  Hawthorn,  Tliomus  Co.,  Georgia. 

Claim— The  combination  of  the  screw,  the  tap-block,  and  the  levers,  with  the  packing  cases  snd  their 
followers. 

HIS.  Sewimo  Machines;  Albert  H.  Hook,  City  of  New  York. 

CUim— The  combination  of  the  cam,  lever,  and  spring,  arrange  as  sot  forth. 

SI  L  Cooking  8tovis;  Sherman  S.  Jewett,  Buffalo,  New  York. 

Claim— The  bricks,  when  constructed,  arranged,  and  supported  within  the  stove,  for  the  purposes  of  an 
oven,  a*  described. 

Ul  j.  M  ichink  roa  Manufacturing  Picket  Fencino  ;  Win.  W.  Johnson,  Clarksbnrgh,  Virginia. 

Claim — 1st,  Operutiug  a  series  of  twisters  by  mean*  of  pulleys  aud  cords,  arranged  so  as  to  give  a  twist 
and  reverse  twist  to  the  wire,  In  combination  with  vibrating  Aug -ra,  hollow  shafts,  and  tension  plates,  or  their 
equivalents.   2d,  The  segmental  rollur,  constructed  or  the  pieces,  r  r*  r",  for  the  purposes  explained. 

21*,  Adjustable  Canoft  fob  Railroad  Cam;  Isaac  K.  Jones,  Cincinnati,  Ohio. 

ChUm— The  combination  of  springs,  covers, and  binges,  arranged  in  the  manner  set  forth. 

217.  CxjrrairoaALOojr;  Wm.  Josliu,  Cleveland,  Ohio. 

Claim — 1st,  Arranging  tin  laurel  upon  the  sain*  shaft  with  cog-wheel,  which  is  secured  near  the  peri- 
phery of  the  plate,  and  revolving  the  barrel  aronnd  tbo  wheel.  2d,  The  combination  of  the  bevel  and  spurr 
gear  wheels  with  the  plate  and  barrel.  3d.  The  arrangement  of  the  slid>?  with  the  barrel  and  bevel  table,  fof 
the  purp»#o  of  elevating  the  bulls  to  the  birrel.  4th,  The  arrangement  of  the  revolving  hopper,  bottom 
plate,  and  cylinder,  for  the  purpose  of  conveying  the  balls  down  to  the  barrel. 

218.  PUMW;  Albert  B.  Keeley  and  James  S.  Beck,  Philadelphia,  Pennsylvania 

Claim— The  combination  of  a  solid  or  valveless  oscillating  piston  with  tbo  peculiar  shaped  piston  chamber, 
and  with  the  upper  and  lower  valves. 

ilfl.  Breast  Plate  and  Perspiration  Shields;  Ilcnry  C.  Lester,  Brooklyn,  New  York. 

Claim — The  combination  of  th»  arm-pit  shields  or  protectors  and  breast  jtads,  substantially  as  described. 

220.  Railroad  Froob;  David  D.  Lewis,  Tnmaqiia,  Pennsylvania. 

Claim— The  steel  point  dovetail  d  to  the  lwdy  of  the  frog,  In  combination  with  the  tread-plate  and  tbo 
block,  when  the  said  tread-plnte  overlaps  and  Is  riveted  to  the  said  point,  and  when  the  block  is  of  suck  a 
tapering  or  wedge-shaped  form  that,  during  the  process  or  riveting  it  and  the  trend-plate  to  the  bodjr  of  the 
frog,  the  said  bhek  may  serve  the  purpose  of  driving  the  |>oint  tight  up  Into  its  tucket. 

221.  Vektilatmo  Hats;  Arthnr  Magi  urn's,  Philadelphia,  Pcuusylvania. 

Claim— The  combination  of  the  perforated  hat  body,  the  perforated  sweat  leather,  and  the  intervening 
corrugated  bind,  when  said  band  is  provided  with  corrugation  upon  iutwo  sides,  and  inado  plain  and  smooth 
on  its  rear  aud  front. 

222.  Filtkkek  and  Purifier ;  Robert  A.  Maingay,  Pottsvllle,  Pennsylvania. 

Claim— 1st,  The  combination  of  the  lime  water  hopper,  agitator,  turbine,  and  hogshead.  2d,  The  eom- 
ti  nation  of  the  alkali  keg.  hogsheads,  and  turbine.  3d.  The  arrangement  and  combination  of  the  purifying 
and  filtering  hogsheads,  flit'  ring  tank,  turbines,  purifier,  and  alkali  kegs  or  hoppers. 

(The  mine  water  of  coal  regions  Is  found,  by  analysis,  to  be  strongly  impregnated  with  carbonic  acid,  sul- 
phuric acid,  large  quantities  of  nlum,  and  sulphate  of  iron.  These  pro|>erties,  as  may  be  well  known,  render 
it  very  d  strnctive  to  steam  boilers  and  other  apparatuses  used  about  mines.  The  object  of  this  Invention  la  to 
deprive  the  water  of  these  destructive  properties,  and  at  the  same  time  Alter  It  so  thnt  It  will  be  useful  for 
mechanical  and  domestic  purposes.  The  nature  of  the  improvement  consists  in  a  peculiar  arrangement  of  a 
•erics  of  purifying  and  filtering  hogsheads,  a  large  filtering  tank  or  reservoir,  a  series  of  purifying  kegs  or  hop- 
per*, and  a  series  of  turbines.) 

223.  Anti-friction  Support  for  the  Backs  of  Rudders;  Albert  H.  Manchester,  Providence,  Rhode  Island. 

Claim — Supporting  the  rudder  from  b'  hind  by  means  of  a  bicker  or  brace  rising  from  the  dock,  or  at- 
tached above  it,  having  rollers  in  its  luce,  constructed  as  described. 

224.  Gas  Retorts;  Alfred  Marsh,  Detroit,  Michigan. 

Claim— The  employment  of  the  secondary  lid,  for  the  purposes  set  forth,  whon  the  same  it  arranged  and 
connected  with  the  feed  pipe. 

225.  Composition  for  Emket  Sticks  akd  Wheels;  Thomas  J.  Mayall,  Roxbnry,  Massachusetts. 

Claim — The  composition  for  the  manufacture  of  emery  wheels,  sticks,  and  tola,  of  more  or  less  flexible 
oaturo.  formed  of  gutta-percha  or  India  rubber,  aud  sulphur,  emery,  and  olive  oil. 

226.  Machine  for  Sawino  Beveled  Surfaces;  John  McDlarmid,  Brooklyn,  New  York. 

Claim— The  employment  of  the  oscillating  frame,  in  combination  with  the  centre  wheel,  oentral  flanch, 
and  shw  or  cotters,  constructed  in  the  mauner  described. 

227.  Metallic  Seals;  Charles  A.  McBvoy,  Richmond,  Virginia. 

Claim — The  use  of  a  paper  label,  or  its  equivalent,  in  combination  with  a  metallic  seal. 

228.  Feeding  Machines;  Charles  Messenger,  Warren,  Ohio. 

CUim— The  lever,  b,  arm,  c,  levers,  e,  and  spring,  in  combination  with  a  combined  seeding  machine  and 
ground  roller.  Also,  the  studs,  rods,  and  shift.  In  combination  with  the  cams,  when  used  in  connexion  with 
the  seeding  machine  and  ground  roller  combined. 

229.  $c*ew  Excavator;  Richard  Montgomery,  City  of  New  York. 

Claim— 1st.  Mak'ng  the  cylinder,  which  encloses  the  screw.  In  a  conical  form,  for  the  purpose  of  render- 
ing the  :isrent  and  discharge  of  the  earth  more  free  and  perfect.  2d,  Supporting  the  cyllnd  r  ami  screw  by 
means  of  the  hinged  frame.  3d.  Driving  th  •  cylinder  and  screws  by  means  of  the  raring,  arranged  as  de- 
scribed. 4:h.  Supporting  and  adjust  lug  the  front  of  the  excavator  by  means  of  the  friction  ring  and  chain  or 
rope.   5th,  The  curved  swinging  sUudurd  or  derrick  for  elevating  the  front  end  of  the  excavator  without 
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unfastening  the  chain,  when  desired.  6th,  The  combiiiaUonof  the  cylinder  and  screw  with  the  twinging  frame, 

230.  Kxtenuon  Ladder  ;  Joel  Moolton,  Boston,  Massachusetts. 

Claim — The  improTed  extension  ladder  h  *tt  carrier,  constructed  with  a  sorieg  of  tingle  ladder  ban,  con- 
nected together  and  provided  with  pins  or  handles,  and  having  not  only  an  extension  line  and  sheave*  con- 
nected with  and  arranged  in  them  (the  said  bo  is),  as  explained,  bat  a  aupjKtrting  pint  form  and  guide  br*o>«, 
arranged  at  the  upper  part  of  the  upper  bar.  Also,  the  combination  and  arrangement  of  the  water  conduit 
or  hoae  pipe  director  and  its  guiding  lines  w;th  tho  extension  ladder. 

231.  Metal  Dulls;  Jacob  Murphy,  Half  Moon,  Pennsylvania. 

Claim— The  shoulders  on  the  drill,  in  combination  with  the  braces  and  pin  ujhmi  the  sliding  frame. 

232.  Machine  for  Rolllnq  a  WD  Meascbjno  Cotton  BAoalNa;  Thomas  II.  Murphy,  New  Orleans,  Louisiana. 

Claim— Tlie  combination  for  sJmult  uieoutly  rolling  and  mca*iirinK  bagging,  consisting  of  an  adjustable 
puide  bar.  sliding  shaft,  fitting  into  driver,  the  wludl.uw  and  cord,  adjusUbfa  pressure  roller,  carrying  cam, 
lever,  indicating  wheel,  arm,  pawl,  and  spring. 

233.  Machines  for  Hcseiho  Cobs;  Jacob  Naehcr,  North  Orange,  New  Jersey. 

Claim — The  reciprocating  troughs,  one  or  more,  provided  with  pincers,  in  connexion  with,  the  toothed 
plat*  s  or  stripping  combs,  and  wilh  or  without  ibe  retaining  plate. 

234.  Metallic  Frames  por  Window  Bunds;  Charles  Neer,  Albany,  New  York. 

Claim— Constructing  fram  •«  for  blinds  of  sheet  metal,  bent  in  a  U  form,  and  connected  together  as  speb- 
fled.   Also,  the  bent  or  folded  strips,  provided  with  holes  receiving  the  ends  or  tenons  of  the  slate. 

835.  Mop  HandLb;  II.  and  J.  8.  B  Norton,  Farmiugton,  Maine. 

Claim — Attaching  the  mop  cloth  or  yarn  to  the  handle  and  to  a  slide  fitted  on  the  handle. 

236.  Manufacture  of  Bricks;  Nelson  Parmetor,  G.mlner,  Mas*tchn*  Ms. 

Claim— A  fire-proof  brick  or  lining,  composed  of  tho  above  named  ingredients,  in  the  proportions  set  forth. 

237.  Kional  Door  Bolt;  Charles  Page,  West  Mcriden.  Conu  -ctlcut. 

Claim— Passing  the  pin  which  niova  the  bolt  through  th  <  d>  -r.  and  permanently  fixing  to  the  project- 
ing extremity  thereof  a  s.gmeutui  plate,  so  as  tj  overlay  the  fixed  »ymbol  plate,  and  coiuuiunic*te  the  de- 
sired intelligence. 

238.  Machine  for  Plajhmo  and  8iiatino  Ice;  II.  D  J.  Pratt,  Washington  City,  D.  C. 

Claim — The  machine  or  imp!  -ment  for  cutting  or  reducing  io*  to  small  particle*,  as  described,  the  sunt 
nonsuiting  of  the  arrangement  in  a  hopper  of  suitable  size  and  shape  ot  rotating  cutters,  with  or  without  s 
pressor . 

23».  Cultivators;  Asa  Preston,  Unfanvllle,  Ohio. 

Claim— The  construction  of  a  combined  plough  cultivator.  Inving  th»»  several  parts  so  arranged  that  tbey 
can  be  easily  attached  or  detached  when  said  plough  bos  the  hinged  wiubs,  mould-board,  bars,  and  blades,  ar- 
ranged an  *ei  forth. 

240.  Water-wheels;  Reuben  Rich,  Albion,  New  York. 

Claim— Constructing  the  penstock,  dadoed  joint*,  and  holts,  in  combination  wilh  gates,  and  centre  acroll 
plate,  and  wheel,  constructed  in  the  manner  ft]H^ittcd. 
ail.  WaTKh-whkeuj;  Sylvanus  Rlchanfaon,  Jericho,  Vermont. 

Claim — The  float  with  hinge*,  us  hIiowii  at  point  marked  a,  and  the  spiral  or  curved  form  of  tho  lower 
part  of  the  float,  as  thowu  at  points  marked  b,  combined  with  the  extension  downwards  of  the  case  Udow  the 
•oroll  case,  and  with  draft  tube. 

242.  Washirq  Machine;  Johu  R.  Rogers,  Sacramento,  Wisconsin. 

Claim — The  combination  in  cylinder  of  I  ho  diagonal  sluts  with  the  two  heads  of  the  cylinder,  when  said 
heads  are  provided  with  holes  i  f  such  a  shupo  and  form  t lint  thy  will  coll  ct  ami  force  the  water  in,  and 
empty  it  at  alternate  ends  of  tho  cylinder,  a.*  the  direction  of  its  revolution*  are  changed. 

Water-wheel ;  Timothy  Rose.  Cortlandtville,  New  York. 

Claim— Forming  the  buckets  of  faor  part*,  arranged  or  disposed  relatively  with  each  other,  the  hub,  and 
annular  plate,  and  with  a  scroll,  s|iecificaliy  as  dcecril>cd. 

[This  is  an  improvement  on  that  class  of  watcr-wlu-els  which  rotate  in  a  horizontal  pi  me.  and  are  acted 
upon  and  propvlbd  both  by  the  impacting  and  le-actiug  toice  of  the  water  us  it  pu*e>e  through  the  wheel,] 

244.  Cast  Iron  Qkindino  Mills;  John  Bu9*ell,  Troy,  New  York. 

Claim— 1st,  The  combination  of  the  breaker  and  Internally  armed  hopper  with  the  upper  grinder  and 
lower  grinder,  lor  the  purpose  of  feeding  luto  the  mill  and  grinding  large  substances,  such  as  cm  on  the  cob. 
2d,  Making  the  aim  d  port.ou  of  the  hopper  of  serrate  liiifro  pn.v .ded  with  ititeinal  pntfeetii  n*.  and  ar» 
ranged  and  secured  together  in  the  mill. as  set  forth.  'M,  Makiug  the  lower  gr>nder  of  separate  toothed  ring*, 
arranged  and  secured  together  U|>on  the  *up|*>rting  plate.  4.b.  M  ik  ng  the  upper  gn.id  ruf  st  paruU-  toothed 
rings,  arranged  and  secured  together  In  and  to  the  *upportiug  plate. 
246.  Beedlnq  Machjnes;  Thomas  Short,  Danville,  Illinois. 

Claim— Tlie  swinging  fiame.  when  provided  wilh  a  sced-dlslributiog  device  actuated  by  a  wheel  and  cat- 
ting furrow  shares,  and  fitted  within  a  mounted  frame. 

246.  Refining  Iron  in  the  Heaktb  of  a  Blast  Kcrnace;  Christian  Fhnnk,  Canton,  Ohio. 

Claim— Tlie  employment  of  an  anxil  ary  toy  re  ripe  within  the  hearth  of  the  common  blast  frtrnare, 
when  charged  with  moifen  iron,  et  such  an  angle  as  that  the  blunt  of  uirenteiing  the  iron  may  strike  tho 
Circular  wall  or  the  h -srth,  as  n  -arly  as  possible,  at  a  tangent  to  it*  circumference,  so  as  to  cnu*e  the  Mast  of 
air  to  pass  round  in  the  m<  tal.  giving  the  whole  mass  in  the  hearth  a  spiral  motion  immediately  before  Lbs 
tapping  of  the  furnace  for  the  manufacture  of  pig  in  u  from  the  ore. 

247.  Sewino  Machines;  James  C.  9p>  ncer,  Phelps,  New  York. 

Claim— The  co  nstruction  of  a  fa  der  and  needl-  bar  In  one  piece  or  connected  together,  and  the  combinv 
tion  of  the  eccentric  and  pin  with  the  needle  bar,  by  means  of  tho  slot. 
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248.  TUrvestixo  Machines;  Wm.  8.  Stetson,  Baltimore,  Maryland. 

Claim — 1st,  Connecting  the  Anger  tar  to  the  frame  of  the  machine  by  mesne  of  th*  saddle  and  it*  sup- 
port. 2d,  In  combination  with  the  saddle,  the  awivtding  guide  and  swiveling  lever.  3d,  Throwing  the  cutter* 
fa  tad  out  of  gear  by  means  of  &  shifting  tar. 

210.  Harvesting  Maciuheo;  W.  S.  8tetson  and  R.  F.  Maynsrd,  Baltimore,  Maryland. 

Claim— 1st,  The  double  hinge  joint  at  the  end  of  the  finger  bar.  consisting  of  the  hinge,  shaft,  collar,  and 
brace.  2d,  The  compound  conn  -cting  rod.  ad.  So  constructing  or  forming  the  upper  part  of  the  obtuse  snej* 
iron  loth  tar  and  the  base  of  the  finger  or  tooth,  that  said  base  shall  boar  upuu  two  plain  feces  of  the  said 
anjflo  iron,  in  the  manner  set  forth. 

250.  Fiwr  Powsx  Macuixb;  Frederick  S.  Stoddard,  Litchfield,  Connecticut. 

CI  lira — 1st,  A  two-throw  crank.  operated  by  one  pitman,  in  combination  with  n  lever  and  spring,  or  their 
eqniv uVnts.  2d,  Th«  mode  of  attaching  the  spring  to  the  foot-piece  to  operate  on  the  piiiuau  crank,  in  con- 
nejuon  w.ih  the  set-screws  for  adjusting  and  reveising  the  motion. 

251.  Potato  Planter;  J.  C.  Stoddard,  Worcester,  Massachusetts. 

Claim— 1st,  The  combination  of  tlie  compound  cam,  hooked  lever,  and  sliding  crosshend,  with  entter 
attached.  2d,  Arranging  the  plough-shores  and  covering  share*  on  parallel  rock  shafts,  so  that  a  lateral  and 
r.rUesl  adjustment  can  be  given  to  the  same. 

252.  Stop-oacoe  for  Weather  Boardiso,  Ac;  Worden  K.  Stoddard.  Horicon,  New  York. 

Claim— The  use  of  the  tar  forming  a  stop  or  support  for  boards  and  mouldings,  sod  the  knob,  the  spur, 
a  ad  the  adjustable  slide. 

25*.  Paddle-wheel;  John  Thompson  and  M.  I*  Doty,  Carlton,  Iowa. 

Claim— The  buckets  of  a  paddle-wheel,  arranged  in  combination  with  the  segments,  the  weighted  pin- 
ions, and  the  dogs,  or  their  equivalents.  And  in  combination  with  the  above  nann-d  (stria,  the  arrangement 
of  the  spars,  or  their  equivalents,  for  the  purpose  of  retaining  the  buckets  in  the  proper  position  while  tho 
wheel  is  backing. 

254.  Paofsujoi;  Charles  R.  M.  Wail,  City  of  New  York. 

Gsim— 1st,  An  apron,  arranged  in  such  relation  to  a  wheel  that  It  operates  to  propel  a  Teasel.  2d,  Tho 
arrangement  of  the  rollers  in  combination  with  the  apron,  whereby  the  wh  *!  is  made  to  work  at  any  dip. 
3d,  The  springs  or  their  equivalent,  arranged  iu  combination  with  the  rollers  and  with  the  apron,  for  the 
purpose  of  regulating  the  strain  on  the  apron. 

255.  Needle-case  A«»  IXDKJt ;  Calvin  D.  Wheeler.  City  of  New  York. 

Claim— A  needlc-casa  and  index  combined  fir  sewing  machines,  whereby  the  appropriate  size*  of  the 
thread  and  needle*  to  properly  work  together  is  always  determined. 

256.  Seedimo  Cultivators;  Nichola*  Whitehall,  Newtown,  Indiana. 

CUlm— The  combination  of  the  stirrups  with  the  notched  handles,  eye  bolts,  and  hooks,  by  which  I  am 
enabled  to  raise  and  secure  the  plough  at  any  dsirablu  height. 

257.  Cemsxts  fob  Kooriso ;  J.  Carpenter  Worth,  Little  Britain  Township,  Lancaster  Co.,  Pennsylvania. 

Claim— The  composition  for  roofing  made  up  iu  the  manner  sud  of  the  ingredients  proportioned  and 
mixed,  as  set  forth. 

256.  PcstP;  John  II.  Young,  St  Loo  Is,  Missouri. 

Claim — Dividing  the  pump  cylinder  into  two  chambers  by  the  division  valve  seat  plate,  with  its  valves 
opening  upwards,  and  uniting  them  by  the  water  way.  **  described  Abo,  the  puppet  vulves,  connected  to, 
and  operating  with,  the  buckets  in  the  two  fthamhem.  so  that,  whilst  they  move,  with  said  buckets,  they  shnll 
hsve  action  imlependent  of  th-  m.  Also,  In  combination  with  the  hollow  piston  and  stem  jstasiiig  through  it, 
the  causing  of  the  upper  valve  to  close  upwards  against  its  bucket. 

259.  Raiieoad  Switch;  Jacob  Youngman.  Sunbury,  Pennsylvania. 

Claim — The  arrangement  of  two  guards,  so  that  a  space  exists  between  them  at  the  point  where  tho  cars 
take  an  oblique  direction  to  the  switch  rails,  in  order  to  run  upon  the  lower  portion  of  the  main  track  on  a 
frog  plate  which  has  stationary  frog*  and  a  rail  arranged  on  it. 

2ft).  Lock;  Orson  Billings,  La  Orange,  Ohio,  Assignor  to  self  and  Morris  Trover,  Clinton  Hollow,  New  York. 

Claim— The  combination  of  the  guards  or  plate*  arranged  relatively  with  each  other  and  the  bolt,  to 
r-prnue  as  set  forth.  Also,  tlie  spring  tops  when  applied  to  the  guard  or  plate,  and  the  latter  to  used  in  con- 
nexion with  Its  fellow  guards,  for  the  purpose  described. 

261.  Hajto-plaxivo  Machine;  Tyrsnnus  B.  Butterflald,  Indianapolis,  Assignor  to  Abjjah  Taylor  and  B.  Ste- 
venson, Morgan  Co.,  Indiana. 

Claim — The  combination  and  arrangement  of  tho  frame,  knife,  feed  roller,  spring,  and  sccew. 

35i  Window  8 ash  Supporter;  Sumnor  Cooper,  Windsor, Connecticut,  Assignor  to  self,  Thomas  Denham,  and 
Joseph  W.  Briggs,  Cleveland,  Ohio. 

Claim— The  combination  and  employment  of  the  spring  pinion  pulley,  with  the  rack  or  perforated  plate, 
fnbe,  or  box.  pin,  key,  and  latch. 

263.  Cowrectixo  too  ether  the  Bracks  op  Truss  BarMEs;  L.  K.  Truesdell,  Warren,  M««wrhuactU. 

Claim — The  method  described  of  constructing  and  interlocking  th,;  diagonal  braces. 

SU.  runiao  Device  roR  Planum  Machines;  C.  B.  Cottrelt,  Assignor  to  self  and  Nathan  Babcock,  Westerly, 
Rhode  Island. 

Claim— The  combination  of  the  anti-friction  and  feed  rollers,  applied  to  the  class  of  planing  machines 
and  driven  from  one  and  the  same  shaft  by  gearing,  arranged  to  admit  of  a  serrate  lateral  adjust- 
ment of  each. 

265.  Machine  for  Sat  too  Staves  from  the  Bolt;  Harry  H.  Everts,  Assignor  to  nlf  and  P.  E.  Merrihew, 

Chicago,  Illinois. 

Claim — 1st,  The  employment  or  use  of  the  reciprocating  saws  in  connexion  with  the  swinging  liolt  frames, 
<-';*■  rated  by  the  wiper  wheels,  or  their  equivalents.  2d,  The  employment  or  us*  of  the  segment  racks,  con- 
fitted  by  the  pinions  with  the  right  and  left  screw  rude,  having  jaws  placed  thereon,  for  the  purpose  of  dog- 
ging and  uudogging  the  bolts  at  the  proper  time. 

9» 
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260.  Valves  fo*  D*T  Qi8  Metres;  Henry  Howson,  Assignor  to  A.  Harris  and  J.  W.  Harris,  Philadelphia. 

Pennsylvania. 

Claim— 1st,  A  pin,  or  iU  equivalent,  fitted  loosely  to  the  valve,  and  intervening  between  the  valve  and 

the  driver,  lid,  Constructing  the  driver  jii  the  form  of  no  inverted  cup.  with  driving  pins  iu  the  ins.de.  Mid 
cup  »k-Id«  so  arranged  in  res|«el  to  the  annular  flaiich  of  the  valve,  ns  to  seivc  the  double  purpose  of  main- 
taining the  latter  in  its  pro|n  r  position,  and  of  preventing  the  iicci-m  of  tar  to  the  driving  pins. 

267.  8ewino  Macbinrs;  Warreu  Millar,  Assignor  to  self  and  John  Nutt,  Chicago,  Illinois. 

Claim— lit,  The  hook,  aa  described,  in  combination  with  an  ry.-polnted  n.-edle  and  the  spool  case.  2d, 
Tho  combination  of  tho  fl.mch  and  space,  or  tlnir  equivalent*,  of  ibe  spool  case.  3d.  The  eliding  support*, 
or  equivalents  then  for.  4th.  Imparting  to  the  spool  cisc  the  trippii.g  or  rucking  motion,  to  waive  the  loop 
of  needle  thread  from  the  h>ok,  or  It*  equivalent,  iu  the  in  .inner  di'scrlbcd. 

268.  Corn  and  Cob  Mills;  Win.  Sailor,  Assignor  to  aclf,  William  S.  Dover,  nnd  H.  K.  Boyer,  Philadelphia, 

Pennsylvania. 

Claim— 1st,  The  plates  with  their  saw  teeth,  wh*n  the  said  plate*  nre  secured  obliquely  on  the  spindle 
and  adj  icent  to  the  burr,  and  when  U>th  th  •  bnrr  and  plat.-s  an<  arranged  in  respect  to  the  shell,  as  *»-t  forth. 
3d,  Forming  the  burr  in  three  or  more  separate  pieces,  adapted  and  secured  to  each  other  and  to  the  spindle, 
aa  specified. 

209.  Vinegar  Cruet  or  Born.it;  George  W.  and  George  U.  Simmons,  Bennington,  Assignors  to  selves  alJ 
Norman  Millington.  Sbafisbnry,  Vermont, 
Claim — A  b  »ttle,  cruet,  or  oth.T  similar  vessel,  for  containing  liquids  for  Uble.  culinary,  or  household 
purposes,  provided  with  tho  tubes,  a  and  a,  made  and  nttcd  to  them  in  the  manner  described. 

MAY  24. 

370.  Sboi  for  Grain  Separators;  Tliram  Aldridge,  Michigan  City,  Indiana. 

Claim— Tlie  endless  incline  elevator  belt  With  its  lugs  or  cross  slats,  in  combination  with  the  incline  sieve 
or  hoard  and  incline  i  s tension  l>ourd. 

371.  BitMTiAD  Fastrsiso;  G.  W.  Baker,  Cochranton,  Pennsylvania. 

Claim— The  l>ox,  the  hook,  and  tht>  rack,  when  combined  in  the  manner  described. 

372.  8miit  Machines;  E.  Barnhart,  8hippensburg.  Pennsylvania. 

Claim— The  dine  arranged  with  tho  fluted  shell  and  with  tho  wings,  to  operate  in  combination  with  the 
fluted  cylinder,  which  in  piovided  with  a  *iH>ut. 
873.  Scbfacb Condensers;  Daniel  Bariium,  City  of  New  York. 

Claim— The  method  of  making  yielding  joint*  between  the  tnbesand  tube  sheets  in  the  condensing  water 
compart  in  fnts  of  surface  coud  -n.ier.i.  and  of  thus  compensating  the  expansions  and  extractions  in  the  tubes, 
by  themeaus  of  having  a  portion  of  india  rubber,  or  otli.-r  elastic  packing,  immcdiatel y  eurrouudlng  each  tube 
free,  so  that  its  elasticity  cm  yield  Lmgitinliiially  with  the  tiiboa  and  compensate  (or  their  varying  lengths, 
without  causing  the  (locking  to  slip  on  the  metal.  Aluo,  the  combination  of  a  relief  valve  with  yie.diag 
joints  (without  follower*)  in  the  condens.ng  water  coui|>artnjeiit*  of  surface  coudvuaers,  for  the  purpose  of 
preventing  the  blowing  out  ot  the  packing,  and  thus  preserving  the  joints. 

274.  llEjmiMO  Gi'ides  for  Sewing  Machines;  Daniel  Barnum,  Jerst  y  City,  New  Jersey,  and  8.  G.  Trier. 

Uuincy,  Illinois. 

Claim — The  manner  of  arranging  and  constructing  a  hollow  Conical  U-*hnpcd  tube  and  slot,  in  combina- 
tion with  a  horizontally  acting  spring  plate,  or  its  equivalent,  bearing  nguinsl  the  slot,  und  t<  tidiug  to  prcw 
the  edge  of  the  llcxildo  material,  when  the  sime  is  plat:id  within  the  «I,.t  into  the  tnU.mid  against  the  lower 
tide  of  the  concave  surf.ice  thereor,  for  tlie  pur|M«t  ■  of  aiding  the  hand  iu  turning  the  hum  on  the  underside, 
and  leaving  tho  fiiir  stitch  up;n  th  •  up|>er  or  r.nht  mil  ■  of  the  garment. 

275.  Cultivators;  J.  W.  and  Leonard  Butson.  Clarksville,  Maryland. 

Claim— The  arrangement  o!  th  ■  reversible  concave  shovel  point,  B,  reversible  shovel  point,  V,  and  the  cut- 
ter, with  beam  and  standards,  in  the  maimer  described. 

270.  Rio  for  Vessels;  Thomas  Bell,  City  of  New  Yoik. 

Claim — The  arrangement  and  combination  of  the  mast,  spar,  and  revoh  iug  forked  moat  bench,  a*  de- 
scribe il. 

[The  mast  of  a  vessel  ami  its  spar  or  spars  are  combined  in  such  a  manner  that  tho  mast  turns  with  the 
spar  or  spars,  and  all  the  sail  spread  on  tint  mast  if  caused  to  have  a  similar  lifting  action  on  the  vessel;  tb« 
most  is  also  attached  to  the  ven«el  in  a  novel  manner.] 

277.  Spkino  Bed  Bottom  ;  Ezra  R.  Benton,  Cleveland.  Ohio. 

Claim — Tlie  construction  of  a  lied  bottom  or  spring  couch,  consisting  of  a  series  of  double  springs,  the 
longitudinal  pieces,  and  tlie  transverse  slats,  either  with  or  without  the  flexible  band,  arranged  as  set  forth. 

278.  Carding  Engines;  John  Boyd,  Philadelphia,  Pennsylvania. 

Claim— Tlie  combination  of  the  rollers  and  scrapers,  for  stripping  the  ordinary  doffing  cylinder  of  a  card- 
ing engine,  as  described. 

279.  Harvesting  Machines  ;  C.  R.  Brinkerhoff,  Batavia,  New  York. 

Claim— 1st,  The  combination  of  the  crank,  operated  by  the  main  shaft  with  the  rake  and  sweep  post,  to 
which  It  is  attached,  and  the  eighth  arm.  2d,  The  op -n  work  divider  to  divide  the  grain  falling  upon  the 
platform  from  the  gavel  being  removed  therefrom  by  the  rake,  wh-  o  arranged  U|jon  the  rake-head,  in  th* 
manner  specified.  3d,  The  spring  catch  and  dog  iu  combination,  and  the  location  of  said  catch,  to  break  the 
forward  motion  of  the  rake  and  its  return  by  the  spring.  4th,  The  proj'Ction  on  the  lower  side  of  the  slot  or 
notch  in  tho  dog  to  arrest  the  catch  with  certainty.  6th,  The  application  and  arrangement  of  the  tooth"! 
rack  connected  with  the  spring,  by  which  the  rako  is  caught  and  held  after  its  descent  upon  the  gavel,  tow 
rebound  thereof  Is  prevented,  nnd  the  gavel  removed  with  greater  ceria;nty.  6th,  The  placing  of  a  rake 
(having  sprinK  teeth)  in  the  rear  of  the  machine,  for  the  purpose  of  gleaning  and  contracting  the  gavel  sbeaf 
into  form.  7th,  The  combination  Of  the  cam  attached  to  tho  main  shaft,  with  the  arm  of  the  rear  rake,  to 
cause  It  to  pass  ovor  the  gavels  at  the  proper  time.  8th,  The  ratchet  cam  and  lever  in  combination,  for  throw- 
ing boih  rakes  into  or  oat  of  action. 
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360.  Appabattb  ro*  Heating  Feed  Water  or  Steam  BotlBBs;  J.  T.  Brooks  New  Albany,  Indlann. 

Claim— The  relative  Arrangement  of  the  force  pump,  water  supply  pipe,  lieater.  and  Meant  pipe,  convey- 
Inr  steam  from  the  upper  part  of  the  (toiler  or  steam  ilome  to  the  beater,  to  heat  fced  water  on  its  passage 
between  the  punip  and  the  boiler,  by  meaus  of  living  slcaiu,  and  inject  it  into  the  lower  ngton  of  the  boiler. 

281.  Harrows;  K.  W.  Buckles  Orayville,  Illinois 

CI  dm— Two  harrow*  buns;  to  one  frame,  independent  of  oach  other,  with  two  vertical  toothed  wheels 
ab»  working  independently  of  each  other,  and  couuected  to  the  horizontal  whorls,  which  are  actuated  by 
uteaiis  of  pinions. 

282.  Ox-toe  es;  Washington  Burn  ham,  Eaaez,  Massachusetts. 

Claim— The  mode  of  applying  the  pole  ring  to  the  yok.  namely,  by  means  of  the  staple  rack  and  the  ring 
carrier,  made  so  a*  to  he  capable  of  sliding  on  the  rack,  and  with  a  piu  passage  ai  ranged  with  rv=q>cct  to  the 
Botcbe*  of  tho  staple  nuk,  as  described. 

281  CCRTUX  Rack  ;  J.  F.  Calhoun,  Wolcottville,  Connecticut 

Claim— Tho  combination  of  tightening  screw,  collar,  pulley,  and  button,  for  effecting  the  required  tension 
on  the  coi  J. 

284.  Stwrsa  Machtxxs;  P.  8.  Carhart,  Collatner,  New  York. 

Claim— Feeding  the  cloth  by  the  combined  action  of  th*  needle  and  friction  pad.  when  the  mid  needle  and 
pod  aperatc  jointly  and  in  unison  to  propel  the  cloih,  as  th-  needle  desc-  wis  theretlirough.  the  cloth  being 
held  in  i  s  required  position  by  the  notdlo  during  the  Interval*  of  wed,  while  the  pod  is  retreating  to  take  a 
fresh  feed.og  grip  on  the  cloth. 

285.  Bread  Knife;  Joa.pb  Carrier,  Marlborough,  Connecticut. 

Claim— The  employment  of  the  roller  and  the  adjustable  studs  with  the  collars  and  thumb-nuts,  aa  de- 
scribe.. 

286.  Stove  Pipes;  M.  C.  Chamberlln,  Johttsnnburgh,  New  York. 

Claim— 1st,  The  employment  of  the  spring  tul<e  in  connexion  with  the  pipe,  in  the  manner  specified. 
2d.  The  arrangement  of  pipe,  c,  provided  with  pin,  with  pipe,  a,  provided  with  slot,  a,  and  spring  tube,  in  the 
manner  specified. 

287.  Horse  Powdi  Maciieier;  A.  B.  CoUon,  Athens,  Georgia. 

Claim — 1st,  The  stationary  whe  1  and  its  hub,  when  the  same  are  placed  centrally  with  the  targe  driving 
wheel,  for  giving  motion  to  the  pinions  and  gear  wheel*,  revolving  with  the  driving  wheel,  so  as  to  impart  a 
rapid  rotary  motion  to  the  horizontal  shaft,  having  its  bearing*  in  the  axes  of  both  driving  wheel  and  sta- 
tionary wheel.    2d,  The  sectional  yoke,  in  combination  with  the  annular  collar  and  set-screws. 

253.  JntxiM'  Bench  ;  J.  E.  Oyer,  Peoria,  Illinois. 

Claim — 1st.  The  movable  jaw,  o,  arrangod  with  reference  to  the  permanent  jaw,  b.  in  such  manner  as  to 
secure  properly  the  lumber  to  be  wrought,  and  at  tb  •  same  tune  to  form  a  track  or  gniil  •  for  tho  plane  dur- 
ing the  ojieration  of  Jointing  and  squaring  lumber.  2d,  Operating  the  J  iw.  F,  by  ni  aim  of  guid  a.  roil,  lever, 
and  dog.   3d,  Tlie  gang.',  adjustable  vertically,  with  reference  to  tho  jaws,  B  b,in  combination  with  the  scale. 

28».  Carpet  Sweeper;  Henry  Davis,  Bethlehem,  Connecticut. 

Claim— The  arrangement  of  the  rollers  to  oj>eratj  in  combination  with  the  yielding  brush  and  with  tho 
scraper. 

290.  Uomtxt  Machines;  Wm.  Davis,  Middleburg,  Maryland. 

Claim — Providing  the  outer  cylinder  with  a|H->rturc*  ganged  to  such  a  size,  as  while  serving  to  discharge 
the  hull*  also  to  perform  the  additions!  function  of  discharg  tig  the  hominy,  aa  soon  us  reduced  to  the  desired 
degree  of  fineness,  in  combination  with  the  iuuer  cylinder,  when  the  same  is  driven  at  the  specific  speeds,  as 
described. 

291.  Compositions  fOR  Roonso  ;  J.  M.  Day  and  E.  II.  A.  Oakley,  Aiken,  South  Carolina. 
Claim — The  Ingredients  in  the  proportions  set  forth. 

202.  Af  ill-stoke  Bush  ;  M.  DeCamp,  South  Bend,  Indiana. 

Claim — 1st,  The  adjustable  followers  provided  with  convex  sides  and  backs  fitted  within  an  oil-box,  and 
arranged  in  relation  with  the  collar  of  the  spindle,  to  operate  as  set  forth.  2d,  The  serrated  or  notched  wheels 
attached  to  the  outer  ends  of  the  screws,  whi  u  used  in  onnexion  with  the  stoj»  attached  to  the  plates,  as 
specified. 

283.  CmwNxr  Cam;  Charles  Douglas,  Hebron,  Connecticut. 

Claim— 1st.  The  valves,  and  the  manner  and  the  position  in  which  they  ft  re  suspended.  2d,  The  arrange- 
ment of  the  neck,  the  top,  and  the  standards,  In  combination  with  the  valve,  or  its  equivalent. 

291.  D*t  Gas  Metres  ;  Samuel  Down,  City  of  New  York. 

Claim— Constructing  or  arranging  the  months  of  the  channels  of  communication  between  the  inlet  and 
outlet  pipe*,  and  the  measuring  chambers  and  valve  chamber  of  a  dry  gas  metro,  to  dip  down  in  the  wclla 
below  the  said  pipes,  cs  so:  forth. 

2*5.  Railroad  Cab  Coupunqb;  Christian  H.  Eisenbrandt,  Baltimore,  Maryland. 

Claim— The  plates  with  the  springs  the  prong-grasping  grippers  with  tho  spring  latch,  constructed  as 
set  forth.  Also,  the  hitching  pin  or  b.»lt,  provided  with  the  chaiti  and  button  or  ring,  when  used  in  combi- 
nation with  the  clasping  prong  grippers  and  brake  lever,  as  set  forth  Also,  the  combination  and  arrange- 
ment of  the  sliding  belts  with  the  prong-clasping  grippers  as  set  forth. 

296.  Device  fob  Sxctnuxu  LtonTNtMo  Hods;  John  A.  Knggren,  Brooklyn,  New  York. 

Claim— An  Insulator  for  lightning  rods  composed  of  a  glass  standard,  a  spring  clasp,  having  shanks  and 
■boulders  and  otherwise  made  as  described. 

2*7.  Device  tor  Clvmpixo  tui  Bolts  in  Circular  Sawwo  Shmqu  Macuines;  Kaason  Freeman, Food  du  Lite, 

Wisconsin. 

Claim— The  arrangement  of  the  sliding  or  adjustable  block  with  weights  attached,  or  their  equivalents 
when  used  in  connexion  with  the  sliding  Jaws. 

238.  Tier  fob  Cotton  Bales;  Edward  Garrett,  New  Orleans  Louisiana. 

Claim— The  combination  of  the  two  plates  *c?  when  arranged  to  form  a  tk  for  iron  bunds  for  baling 
cotton,  or  L<r  similar  purposes. 
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-.».'.  Trcnk  Lock  ;  B.  L  Gaylord,  Terrysvillc,  i 

Claim — Hie  arrangement  of  Uic  L  1 I  wilk  the  springs 

300.  Horse  Rakes;  Kllsha  Ueiger,  Lancistcr,  Pennsylvania. 

Cliiim — Th  •  arrangement  of  Hip  m-as-lsir,  having  the  flat  spring*  and  heads,  and  provided  with  arms  for 
acruit.ng  the  supporting  bar  w.th  and  in  rotation  to  tbe  clearing  rocker  shaft. 

301.  Cases  for  Stereoscopic  Pirrt'RKS;  II  nry  Ulosscr,  City  of  New  York. 

Claim — 1st,  The  arrangement  of  two  or  more  paint  of  eye-glasses  on  the  same  side  of  a  stereoscopic  ess-, 
ao  tlutt  seveial  persons  ran  look  at  the  picture*  at  one  and  the  aume  tune  2d,  The  picture  frame*,  arranged 
with  cog*,  or  th  ir  equivalent,  at  their  lower  tdges,  m  combination  with  the  cam»,  j  j'  j"  J"',  or  their  equiva- 
lent*, whereby  th'*  Mime  are  made  to  travel  fiom  one  jsiir  of  eye-glasses  to  the  other.  3d,  Giving  a  doubts 
motion  to  the  picture  frames,  first  iu  a  direction  tr  msvcrsely  through  the  case-  by  the  action  of  the  cam,  £. 
or  it*  equivalent,  on  the  endleaa  belt,  e;  and  second,  in  a  longitudinal  direction  by  the  action  of  the  cam*,  j. 
4ib.  Thu  arrangement  and  coutbi  nation  of  tbe  ■  ndles*  belts,  K  e',  to  o|ierate  in  relatiou  to  the  channel,  e,  mn> 
etantally  as  d  scribed.  6th,  The  cams,  g  g"',  arranged  in  combination  with  the  cams, J  j',  4c,  or  their  equiva- 
lents, in  such  manner  that  th  y  produce  the  Within  described  motion  of  the  picture  frames  at  alternate 


302.  Washing  Machine;  Arthor  Gray,  Napls,  Maine. 

Claim— The  Improved  washing  machine,  as  made  with  a  aet  of  Anted  rollers  and  a  fluted  pressor  or  bnrk- 
ing-bourd  applied  to  th  •  reservoir,  as  described,  in  older  to  enable  the  clothes  to  be  both  rolled  and 
during  the  operation  of  washing  the  same. 

303.  Steam  Boilers;  Benjamin  L. Griffith,  Hazel  township,  Pennsylvania. 
Claim — The  combination  of  the  single  smoke-stack,  air 

hollow-hiug  d  doors  and  diaphragms,  arranged  as  set  forth. 

304.  PuNO-roRTB  Actios;  Najwluon  J.  Hainea,  City  or  New  York. 

Claim— The  cross-shaped  or  four-armed  fly,  applied  in  combination  with  1 
hut  butt,  to  o|K>r.L(e  as  -  t  forth. 

805.  Maciiise  roa  Piuxo  Saws;  A.  Hadley,  Lynn,  Massachusetts. 

Claim — 1st,  Det  rmining  the  bevel  of  tbe  teeth  of  a  straight  saw,  by  means  of  pivoting  the  frame  (which 
supports  the  rati  and  saw-pl.ife,)at  h.  and  hinging  rods,  to  said  frame,  and  confining  these  rods  in  their  rela- 
tive poa.tion  by  set-screw*.  <d,  Determining  th  -  ls-vel  of  the  teeth  of  a  circular  saw  by  arrunirittg  the  shaft 
of  thi'  saw  betw.-eti  two  points,  1  and  m.  one  of  the  (stint*,  m,  being  adjustable  by  means  of  a  grooved  piece, 
block,  and  set-screw.  3d,  Determining  the  bevel  of  the  straight  and  circular  saws  by  combining  the  framr 
with  grooves,  forming  arcs  of  a  circle,  in  combination  with  el.tmp  screw*  and  slotted  plates.  4th,  Ho, dim; 
the  file  by  clamps,  r"  r",  set-screws,  o"  o".  in  combination  with  shaft,  n",  set-st  rew,  p",  and  bracket,  tn",  con- 
st met  e<l  in  the  manner  set  forth.  5th.  The  combination  of  the  movable  table  with  the  mechanism  for  ssp- 
|Mtrting  and  moving  the  saws,  constructed  and  arranged  tie  reon  as  described,  whereby  the  same  machine  can 
be  quickly  adapted  for  filing  either  straight  or  circular  saws.  Gib.  The  combination  of  the  mechanism  for 
supporting  and  moving  the  saws  with  the  mechanism  for  supimitiug  and  operating  tbe  file. 

30o.  Hum  for  Carriage  WHOM;  Luther T.  Bam,  Coventry,  New  York. 

Claim— Knclos'ng  wood  hut*  for  carriage  wheels,  or  other  vehicle*,  with  metal  cases  which  form  the  pips 
and  bands,  In  the  manner  d.wciiU  d. 


307.  M  vein  v  k  for  Kaisino  Kailroad  TRITK  ;  \\  m  Henney.  Wapello,  Illinois. 

Claim — The  balance,  arranged  with  the  arms  and  with  the  extensions  to  operate  In  combination  with  the 
piston,  the  serrated  bar,  th"  pawl,  and  with  the  eccentric  disc,  in  the  mauncr  described. 

308.  Ovens;  John  P.  HofTiiicUUr,  Alton,  Illinois. 

Claim — The  arrangement  of  the  flu  s  which  terminate  in  the  chamber,  in  combination  with  the  addi- 
tional flue,  to  operate  iu  combination  with  ti.   rotary  platform,  as  specified. 

[A  rotary  pl-itform  is  arranged  over  the  flues  which  convey  the  heat  from  the  fireplace,  and  tbe  heat  is 
carried  by  two  other  flue*  (uniting  into  one,)ov,-r  the  platform. so  that  th"  dough  which  is  placed  on  tbe  plat- 
form is  exposed  to  a  considerable  and  uniform  heat  during  th  •  first  half  of  Its  rotation,  and  to  a  k**a  heat  dar- 
ing the  latter  half  of  its  rotation,  and  so  a  loaXof  broad,  or  other  article,  La  well  baked  after  it  has  boen  once 
routed  on  the  platform.] 

309.  Clothes  Drteb;  C.  R.  Hnrlbnt,  Yorkshire,  New  York. 

Claim — The  arrangement  of  stand  mis.  aide  rails,  cross  rails,  and  sash,  provided  on  their  under 
butto..-.  the  whole  being  jointed,  aud  the  several  parts  acting  conjointly  iu  the  manner  specified. 

310.  Coolers  for  Beer;  Ch  tries  Jones,  Brooklyn,  New  York. 

Claim— Tbe  shell  arranged  in  the  cooler,  so  as  to  form  the  two  compartments,  to  operate  in  com' 
with  the  coil,  aa  described. 

311.  Mancpactore  of  W'athi -proof  Cement  Pipes;  Alfred  Fauvln  Jalonrean,  Paris,  France ; 

France,  Decern  I  >er  30,  185". 

Claim— The  manufacture  of  air  and  water-tight  tul«r*  or  pipes  by  the  process  set  forth. 

312.  Separators  for  Skit  Machines;  O.  P.  Jordan.  Burlington,  Iowa. 

Claim— 1st,  The  combination  and  arrangement  of  the  scourer  with  the  spont,  chamber,  and  box,  pro- 
vided with  the  blist  chambers,  spout,  n,  fin,  and  screens.  2d,  The  employment  or  use  of  the  valves  placed 
in  the  partition  plat*,  when  us  d  in  combination  with  the  fan,  chamber,  spout,  i>,  and  scourer, 
relatively  therewith,  as  set  forth. 

313.  Causa;  William  Kelly,  Hastings.  Michigan. 

Claim — The  combination  of  the  dashers  with  the  slide  partition  and  connecting  rods,  tbe 
connected  to  the  frame  that  the  oscillations  of  the  churns  shall  op  rate  the  dashers,  and  force  tbe  cream 
and  through  the  slid  *  partition — n»t  Intending  to  claim  the  o|M*ration  of  the  dasher  or  dashers  by  the  oscilla- 
tions of  the  churn,  but  only  the  combination  and  arrangement  of  tbe  vibrating  dashers  with  tho  movable 
partition  and  concomitant  parts,  as  described. 

314.  Harvesting  Machines ;  Jesse  Little,  Chambersburg.  Pennsylvania. 

Claim— The  arrangement  of  the  sliding  brace,  In  combination  with  the  tongne  and  bar,  constructed 
operating  in  the  manner  described.    Also,  the  combination  and  arrangement  of  the 
segments,  In  the  manner  described. 
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316.  Phopklluio  AMD  8rXKJLli*Q  Apparatus;  Murdick  Lythc,  Alleghany,  Pennsylvania. 

Claim — 1st,  The  abaft,  b,  with  a  supporting  arm  or  arms  and  bear.ng  r«c.  as,  in  combination  with  th* 
propeller  or  psddle-wh.el  shaft,  K,  arranged  in  the  manner  wt  forth.  2d.  Tho  tubular  shaft,  c,  wilh  g**T 
wheels  at  the  upper  and  lower  end*,  iu  combination  with  tho  abaft,  b,  and  ptopcller  abaft,  K,  arranged  iu  the 
manner  lot  forth. 

816.  Pkoprlikr;  Levi  II.  Markley,  Line  Lexington,  Pcnn*vlvanla. 

Claim— The  arrangement  and  combination  of  tho  |h-c  nliaa  ly  acting  paddle  blades  or  fliers,  pivoted  frame, 
rods,  hooka,  slid ing  block,  and  reversing  and  bracing  Uir,  a*  described. 

317.  Method  or  Form  ISO  PtofiH  IIixulks;  Goorg-  W.  Matthews,  York.  Pennsylvania, 

Claim — The  nrrangem  nt  nnd  combination  of  tit  carriage  provided  whli  the  patterns  or  curved  surfioes, 
the  adjustable  rotatiug  cutter  bead,  belt,  and  adjustable  shaft,  provided  v«  ith  the  pinion  and  the  rack  attached 
to  e*rna)r*. 

318.  Metalxjc  Pint;  W.  S.  Maya,  City  of  New  York. 

Claim— The  application  of  longitndinil  strips  to  the  snrface  of  a  metallic  pipe,  in  combination  with  the 
coiled  wire  cor  .-ring,  whereby  I  am  enabled  to  insure  great  strength  with  a  has  th.cknuas  or  metal. 

319.  Bao  Fastknkr;  Wui.  P.  Maxsoo,  Albion,  Wisconsin, 

Claim— Tho  employment  of  the  oblong  groov.-d  fac.nl  plate,  or  its  equivalent,  having  two  segments  of 
its  middle  poi  tion  punched  out,  so  its  to  admit  the  string  nnd  fa-teu  it  t  >  the  b.ig,  iu  combiuatiou  with  the 
strlugand  ring,  when  constructed  to  operate  upon  the  principle  of  the  wedge. 

3*.  Eao-BiATai;  Thomas  McBean,  Fuwhrvdlc,  New  York. 

Claim—  The  double  spiral  dasher,  iu  combination  with  a  square  box,  where  the  tamo  are  arranged  tub- 
stantially  as  specified. 

321.  8kd  Plaxtirs;  John  McKovrn,  Geardstown,  Virginia. 

Claim—  The  arm  n;  m  nt  for  uaifd  op:-i  iti.  n  of  tin-  hor:Boii!al]y-mnving  hind  lever,  vertical  shaft,  hori- 
zontal elbow  lever,  horizontal  slide*,  divided  hopi<er,  s,  ed  tuU-.  und  vacuum  plate,  a*  set  forth. 

322.  Sxats  axd  Cotrcttts  for  Sleeping  Cars  ;  Thomas  I'..  McNeil.  Philadelphia,  Pennsylvania. 

Claim — 1st.  Two  adjacent  s-ats.  each  scat  having  detachable  cu-hion  (I  boards,  o  and  k.  and  ench  having 
a  permanent  end  frame  und  a  rear  fiam  •,  with  upfier  mid  b>wer  h  -<U--*.  in  combination  with  th  •  swinu  bracket 
and  rit..  ..r  their  equivalents,  arranged  so  that  the m-hioned  Wud<  «.  of  the  two  adjacent  seat*  may  form 
oac  ouch.and  the  Wild*.  K,  of  ihe  same  seat*  another  courh.  and  co  thnr  wh  n  the  «aid  banl*  an-  arranged 
as  CoIicIk-s  there  may  b-  a  space  betw«y-n  them  and  th  •  permanent  end  frame*.  '2d.  Constructing  aral  arrang- 
ing the  end  framt*  of  four  scats,  so  that  they  may  serve  as  supports  for  the  cushioned  platforms,  which  form 
the  two  intermediate  berths, 

323.  Attachixo  Thills  to  Axlks;  John  Miller,  Bucyrus,  Ohio. 

Claim— Tho  agisting  aud  securing  tho  hook  on  the  pin,  by  means  of  the  circular  face  on  the  Jawa,  and 
the  shoulders  on  the  iron. 

321.  Tu»tant>o  MicniMes;  John  R.  Mofflt,  Piqua,  Ohio. 

Claim — Tho  described  arrangement  of  fixed  Wiring*,  set-screws  (In  tho  line  of  adjnstrm  ntl.  and  hinged 
concave  heads,  the  whole  operating  togeth  r  to  set  and  rigidly  retain  the  t.*.ih<  il  portion  .  f  the  concave  st 
any  tWirrd  proximity  to  the  threshing  cylinder,  while  at  the  side  ai  which  the  uutlm<dK<d  grain  enters,  its 
distance  is  substantially  unchanged. 

325.  Machi.tb  roa  DRKssiNt;  Kid  Suits;  Timothy  Newhall,  I.yun,  Massachusetts. 

Claim— The  rotary  brush,  in  connexion  with  the  reciprocating  bed  or  carriage  connected  with  its  guide 
rods  by  springs,  the  parts  being  arranged  to  operate  as  set  forth. 

320.  Shut  MAcnixca ;  T.  A.  Noble  and  Erastus  Coy,  Akron,  Ohio,  and  James  B  Angell.  Alleghany,  Penna. 

Claim — l«t.  The  adjustable  hoop,  in  connexion  with  the  increased  chamber,  f.  to  regulate  the  blast  paas- 
fng  up  through  the  circular  oj*  ning.  N,  also  the  adjust  il  l  •  ring,  n.  to  r  'guia:c  th><  bla*t  coming  up  through 
the  circular  opening,  r.:  the  ujicnitioii  in  Wth  caw-*  Im-.T'l:  to  incivav<>r  dimmish  th"  I  hi*t,  h*  may  Ixt  reqnin  d. 
2d,  The  chamber,  o,  in  combination  with  arm.  r.  nnd  m»  u*l«  n  said  ihamlKT  is  placed  nU.ve  the  tevi.lv- 
iog  chamb  r,  H.  to  c-itch  the  scrt>eniiigs.  Sd.  The  revolving  chumlKT.  it.  provided  with  sides  ami  rim.  for  dt«- 
trtboting  the  wheat  ev  nly  as  it  tills  over  the  edg»  of  the  rim.  as  to  t»>  more  effectually  operated  u|s>n  by 
tho  bbwt  passing  up  the  o|>enlng.  e.  and  also  the  tlanch.  M.  upon  cylinder,  U  for  the  similar  distribution  of 
the  wheat  to  the  «.  con<l  bla*t  li-dng  through  o|*'fdng.  x.  -lib.  Making  the  c,  ni<-  d  'oniMir  nrljunsble  pcrpin- 
diculirly,  bHh  independently  of  shaft,  a,  aud  di^c,  L,  und  iu  conn  xiou  with  s.ad  shaft  and  d.^c. 

327.  Macmu.\ks  for  Ccmjto  Sou*;  John  S.  Shnttuck.  Maiden.  M  i^arliuf  tt*. 

Claim— Tho  alternating  «r  vibrating  segment  carrvlnc  th ••  two  cutler*,  having  the  toe  and  hrel  In  oppo- 
site dir.  cti-  .ns.  Also,  the  yield;ng  table  which  MipjH.rtu  the  b  ath-r  as  it  is  fed  forward,  and  the  yreldii;g  gouge 
by  which  the  leath  r  is  brought  to  tin*  right  p»*ition  to  be  oporat.  il  upon  by  the  cutter*.  Also,  the  tu<  jicting 
knif^edge  at  tho  heel  and  toe  of  Ihe  cutter,  by  which  the  scraps  arc  detached  from  the  strip  of  leather. 

3i*.  Folm.io  CaADLr.;  L.  K.  S  Iden,  Uaddam,  Connecticut. 

Clain> — 1st.  The  m  kers  of  a  cradle  arrnngeii  with  slats,  or  their  equivalents,  and  operating  in  contbi* 
nation  with  the  b  >tiom  brae  s,  the  upright  cross-bar*,  the  b»ngitud:nnl  bar.-,  and  the  top  barn,  iu  the  manner 
spec  tb-d.  2«1.  The  arrangement  of  the  slid  s,  in  combiuatiou  with  the  bottom  braces,  and  wilh  the  upright 
cross-bars,  to  operate  as  described. 

329.  Sttaw  CtTTTEM;  Ge.rge  Ibmsho,  Lima,  Ohio. 

Claim— Th©  relative  arrangement  for  united  operation  in  a  straw  cntterof  the  reciprocating  cutting  knife, 
when  arrung  d  in  a  circnlarly-tnoviug  frame,  reciprocating  finding  rake,  and  rising  and  falling  pivoted  press- 
hoard. 

330.  Platform  Soarm;  Elnnthnn  fampson,  8t.  Johnsbury,  Vermont. 

Claim — Attaching  the  rn'lsof  ihe  platform  direct  to  the  simpers,  which  areroTjnect'Hl  at  each  end  by  links 
to  vokus  fitted  on  levers,  the  lower  ends  of  said  levee,  at  each  xide  of  tie-  pb<tf>rm.  h-inc  connM  te.l  togetlirr 
and  to  th  •  sb  «fl  of  the  scde  b.-am  by  rods.  Abo  the  employment  or  u«  of  the  at\j  us  table  rods  attached  to 
the  I  vers,  to  pertn  t  of  the  compensation  of  the  aatuc.  for  the  purpose  specified. 

331.  Bockleu;  Adolph  Roesler,  Warsaw,  Illinois. 

Claim— The  tug  pistes,  the  trace-plate,  having  one  or  more  knobs,  the  fork-shaped  hame  heck, and  scrcw- 
rod,  all  arranged  as  described. 
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332.  Car  C0CTU?«O8 ;  Richard  Rickkon.  Rochester,  New  York. 

Claim— Constructing  self-adjusting  car  couplings  with  a  scries  of  grooves,  so  SO  «S  to  admit  of  the  coup- 
ling (with  self-couple  rs)  of  car*  of  unequal  height*. 

333.  Burners  for  Vapor  Lamps;  Robert  Ramsey,  Philadelphia,  Pennsylvania. 

Claim— The  coinbinaUoo  of  the  wick  tube,  the  gas  chamber,  the  tuba,  and  jet,  arranged  as  described 
33i.  Stoves;  Richard  B.  I'ullan,  Cinrinoati,  Ohio. 

Claim — A  rotating  vi-*acl  provided  with  two  grates,  and  a  central  row  of  grate-barn,  arranged  arithia 
stove*  iu  such  nwoti  r  a»  to  form  two  Oro  chambers,  one  above  the  other,  and  which  may  bo  need  alternately. 

335.  Macuimx  rot  Stripping  axd  t't'mjio  St  oar  Case  for  Urixdino  ;  Luther  E.  Porter,  Lake  Mills,  Wla. 

Claim — 1st,  The  divided  clasp,  arranged  as  described.  2d,  In  conibination  with  tho  above,  I  claim  the 
spring  cutters,  arranged  as  described. 

336.  Metallic  Shields  rot  Boots  axd  Shoes;  Jonah  Piatt  and  Myron  D.  Brooks,  Akron,  Ohio. 

Claim— The  construction  of  lioot  and  shoe  shields  huving  an  opening  iu  frout  to  prevent  water  or  saod 
from  liefng  entrapped  between  the  shield  and  ihe  lenthr r. 
577.  Seats  fob  Churches.  Schools,  Ac.  ;  Charles  Perley,  City  of  New  York. 

Claim — The  combination  of  tho  swinging  bracket  wiih  the  turning  seat,  connected  and  acting  in  the 
manner  speeded. 

338.  Crock  for  Sctiw-carnso  ;  Richard  Nuttntl  and  John  Kirk  pat  rick.  Alleghany,  Pennsylvania. 
Claim— 1st,  The  ring  having  a  portion  of  the  inside  cut  away  or  recess  d  for  the  purpose  of  making  tomb 

for  the  outer  end  of  the  cutting  die*.  sa;d  ring  Mug  tun.lched  with  cams  on  the  inside,  and  with  a  ■pring 
catch,  lever,  cam,  and  locking  itud  on  the  outside.  2d,  The  <uni  chamtier  In  the  di  <-box,  when  used  in  con- 
nexion with  the  cams  and  ring.  3d,  T'm  reuulnt'ng  stud  when  made  in  thr.e  |mrts,  and  used  in  connexion 
with  the  d  e-box,  ring,  and  spring  catch.  4:h.  The  combination  and  arrangement  of  the  die-tax.  cutting  die*, 
and  cap,  with  the  ring,  the  whuic  being  arrang  d  us  described.  6  th,  The  recent  lie  lever  on  the  face-pbsAe, 
when  used  in  combination  with  th>-  lever,  cam,  locking  stud,  and  spring  catch,  as  described. 

339.  Machwe  porCottimo  Screws;  R  chard  NutUll  and  John  Kiikpatrick,  Alleghany,  Pennsylvania. 

Claim — 1st.  The  combination  and  arrangement  of  the  levers,  rods,  stops,  and  springs,  with  the  holding 
or  sliding  head  and  eccentric  lever,  in  the  manner  described.  2d,  The  use  of  the  sliding:  or  holding  bend  and 
eccentric  lever,  when  used  for  the  purpose  of  <>|K*ning  and  closing  cutting  dies  in  chucks  lor  sen  w-cutting. 

310.  8pri.vj  Balakcs  for  Wi.vdow  Sash  ;  F.  II.  Suiitb,  Plainville,  Connecticut. 

Claim— The  manner  of  scenting  the  pulleys  in  the  head  jamb  of  the  window  frame,  and  the  manner  of 
winding  Up  and  adjusting  the  two  pulleys  through  one  orifice. 

311.  Coal  Screes;  Jasper  Snell  and  John  R.  Deihm,  Pottsvllle,  Pennsylvania. 

Claim— The  arrangement  of  the  plates  or  blades  in  pnrullol  pUnes  with  spaces  between  their  edges.  *> 
as  to  slope  lengthwise  of  the  screeu  and  crosswise  from  Uie  centre  of  the  screen. 

342.  Prictios  PctXETs;  Edward  Spalding.  Wesbnrough,  Massachusetts. 

Claim  -The  combination  of  the  tubular  rest  with  the  driving  pulley.  th«  hanger,  or  its  equivalent,  aoi 
the  shaft  of  the  dnving  pulley,  the  pulleys  b.  ing  arranged  and  made  to  operate  with  respect  to  one  another, 
as  specified^ 

343.  Sails  for  Porb-ajto-aft  Riooed  Vessels;  A.  Washington  Stewart,  Cambridge,  Maryland. 

Claim— In  (ore-sails  the  clue-sat!,  of  the  form  specified,  united  to  the  after-leach  of  the  fore-sail,  an  1 
manager!  by  sheets,  as  act  forth. 

344.  Seed  Planters;  Stephen  L.  Stockstill,  Medway,  Ohio. 

Claim— The  described  arrangement  of  the  open  notches,  pivot,  drag-bar,  and  pin,  constructed  in  the  man 
ner  set  forth. 

316.  Mechanism  por  Tarvixo  Speed;  James  A.  Stoddard,  Mil  ford,  Massachusetts. 

Claim — Graduating  or  varying  sp  ed  by  menus  of  pulleys,  or  their  equivalents,  operated  in  connexion 
with  surface  wheels,  or  their  equivalents,  iu  such  manner  as  to  receive  und  transmit  the  motion  at  variable 
distances  from  their  centres,  when  const ructe>l  and  operating  (substantially  in  the  manner  act  forth. 

340.  Portable  Waoox  Jacks;  Henry  Stowell  and  l<orcnxo  Spencer,  I'lacierville,  California. 

Claim — The  p  cu'lur  arrangement.  combination,  and  adaptation  for  tho  purpose  of  raising  the  axles  of 
wagons,  and  other  heavy  bodies,  to  which  the  foregoing  invention  may  bo  adapted. 

317.  V/riguuki  Scalls;  Francis  51.  Strong  and  Thomas  Ross.  Brandon,  Vermont. 

Claim — Tho  employment  of  an  auxTary  frame,  iu  combination  with,  and  interposed  between,  the  plat- 
form and  L'Vcrs.  Also,  constructing  such  intermediate  frame  in  two  pari*,  couuecied  by  movable  joints  at 
tbs  angl**s.  Also,  th  •  manner  of  construct  ng  und  inserting  the  h  wring  block*  that  rest  on  tho  knife  edges. 
Also,  bringing  the  ends  of  the  aims  immediately  one  aUnc  the  other,  in  combinntion  with  the  mode  of  con- 
necting the  two  with  the  beam  by  single  and  double  connecting  rods,  substantially  as  described. 

345.  Platform  Scales;  Francis  M.  Strong  and  Thomas  Ross,  Brandon,  Vermont. 

Claim — Arranging  the  series  of  rooking  levers  which  «u«ta;n  the  platform,  with  tlielr  shafts  all  paralW-'. 
and  with  the  arms  of  all  of  them  in  the  same  line  except  those  constituting  the  inner  section,  which  are  in- 
clined, in  combination  with  the  transmitting  lever  above,  which  connects  with  the  scale  beam,  to  the  short 
arms  of  which  they  are  all  suspend  d  at  equal  distances  from  the  axis  of  vibration.  Als>s  the  nv-thnd  of  con- 
necting the  sev  -ral  s  el  ions  of  th*  sh  ift  of  the  trui»mitting  lever,  by  means  of  projections  and  links,  6*c  Use 
purpxtu  of  ensbl  ng  it  b»  yield  freely  to  in  qual  t  'cs  or  var  at  ions  iu  the  supports,  that  it  m«y  vibrate  frvels 
and  without  binding,  and  thereby  tr  insmit  the  w  ight  accural  dy  t  ■  the  srale  U-nni,  as  described  Also,  ru» 
pending  the  b  aring  blocks  by  two  1  uks,  in  m  inner  substantially  as  described,  so  that  any  swinging  motion 
ol  the  lovers  will  not  cause  the  Mocks  to  vibra'o»n  the  kn  f -edge*,  by  which  means  we  are  enabled  the  better 
to  preserve  fins  k  lifo  edg  a,  so  .wsentlil  to  accurate  weighing.  Also,  construe  ing  the  b  aring  piece*  with 
convex  f*ce  and  projecting  t-uion,  wher  by  th  y  are  rendered  setf-a.lj listing,  that  the  knif-  edges  may  bear 
without  bind  ng  Also  in  combination  with  tho  noae-imn.  adjustable  by  a  scr  w  In  the  *nd  of  the  Irtuisisit- 
ting  lever,  the  employ  moot  of  a  spring  bearing  against  the  end  of  the  adjusting  scr.w*. 
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149.  IfiCHJHZ  roR  Cutting  Irrkotlar  Forms  ;  Isaac  T.  Tier,  Bait  I  mora,  Maryland. 

Claim — The  employment  or  use  of  the  vibrating  bed  with  f  nee  or  gauge  and  feed  or  pressure  rollers, 
sttsched  In  connexion  with  the  rotary  cotter  bead  bttod  in  stationary  bearings  on  the  platfoiui  or  table,  the 


whole  being  arranged  m  net  forth. 

350.  Swuft  CASE  Harvesters;  Robert  R.  Taylor,  Reading, 

Claim — The  two  acts  of  rotating  cutters,  one  set  being  situated  above  and  In  advance  of  the  other  set,  la 
combination  with  the  reel  and  shield,  as  set  forth. 

391.  Machine  for  Ccttiso  Soles;  John  Thompson,  Marblehead,  Massachusetts. 

Claim — The  arrangement  and  application  of  entire  sole-cutters  (tlx:  such  as  are  capable  of  catting  out 
an  entire  sole,  finish,  d  on  its  sides,  toe,  and  heel,)  on  opposite  s.des  of  a  rotary  shaft,  so  that  afW  each  seml- 
rsvolutinn  of  such  shaft,  and  during  each  descent  of  it,  an  eutire  sole,  witb  heel  and  toe  complete,  mny  be  cut 
from  the  piece  of  the  leather  by  ou.s  of  such  sole-cutters  Hi-ting  thereon,  and  white  the  piece  of  leather  is  sup- 
ported ou  tii  bed  or  block  under  such  shaft.  Also,  tho  application  of  the  catch  and  cams  to  the  pinion,  and 
a  spring  slider  applied  to  the  shaft,  and  ho  as  to  operate  therewith,  as  specified.  Also,  in  connexion  with  the 
entire  soie-cutU  rs  applied  to  np}*Mito  s.des  of  the  shaft,  and  opeiat.d  as  d<  sciibed,  a  gauge,  and  mechanism  to 
upeiate  it  iu  such  manner  us  first  to  move  it  up  to  the  path  of  the  cutter,  and  carry  it  away  therefrom  suffi- 
ciently to  enable  the  sole  that  may  have  been  cut  to  be  disc  harged  from  the  supporting  bed. 

352.  Rocei.no  I'm  uk  ;  Thomas  11.  Tatlow,  Jr.,  Palmyra,  Missouri. 

Claim — A  rocking  chair,  having  its  arms  extended  down  to  the  rockers,  and  its  back  arranged  and  ope- 
rated as  specified 

[This  invention  consists  in  extending  the  arms  of  the  chair  down  behind  the  teat  to  the  rockers,  so  as  to 
form  a  ciicular  arc,  the  under  edge  of  which  is  prov.ded  with  saw  teeth,  which  serve  to  retain  the  back  in  any 
desirvd  inclination,  by  means  of  a  rod  with  two  rectangular  b.-uds  at  esch  end,  which  rod  is  attached  to  the 
back,  and  the  bonds  of  which  are  forced  into  the  saw-teeth  attached  to  the  extension  of  these  arms,  by  means 
of  springs  ] 

253.  Reefing  Foots  a.vd  An  Sails;  James  L.  Townsend,  Nowburyport,  Massachusetts. 

Claim — The  application  of  the  gaff  to  the  must,  so  as  hi  bo  capable  of  being  dropped  downward,  on  either 
ado  of  the  sail  into  or  about  into  parallelism  with  the  mast,  as  specified,  in  combination  with  the  application 
of  one  or  two  head  reefing  lines  to  the  gaff  ami  the  sail,  so  as  to  en  ibie  the  slack  of  the  hutch  and  upper  part 
of  the  sail  to  be  taken  up,  and  also  the  lower  end  of  the  guff  to  be  secured,  in  oid-r  to  effect  the  reefing  of  the 
■ail.  Also,  in  combination  with  th  •  said  means  of  reeling  the  head  und  producing  the  lap  of  the  sail,  one  or 
more  buntlines  or  lap-securing  lines,  applied  to  the  leach  and  the  body  of  the  sail,  as  described. 

354.  Moulding  Machine;  Chapman  Warner,  City  of  New  York. 

Claim— 1st,  The  method  of  packing  th-  sand  by  dropping  it  from  any  given  height  2d,  The  mod*  of  ob- 
taining the  sum  -  result  by  means  or  revolving  bluded  shaft*,  as  described.  3d,  The  double-hinged  flask,  con- 
structed and  secured  by  plates  and  pins,  as  d  so  ibed    4th.  The  table,  constructed  substantially  as  described, 


under  and  independ  nt  of  the  moulding  boaid.  capable  only  of  a  vert  cal  motion  communicated  to  it  by  the 
arrangement  dc-ciibed.  or  any  one  cquivsl  nt  thereto,  und  working  in  connexion  with  the  moulding  board, 
through  which  laUr-r  the  patterns,  which  ure  fastened  on  the  table,  protrude.  5th,  The  mode  of  supporting 
the  moulding  board  from  hen* at h  and  through  the  table.  0th,  The  combination  of  Apparatus  for  packing  the 
sand  with  the  mode  of  hinging  and  securing  the  flank  by  plates  and  pins,  and  with  the  vertically  working 
table  apparatus  for  withdrawing  the  patterns  from  the  sand  through  the  moulding  board,  supported  as  de- 
scribed. 

35a.  Rixo  Traveler  Spixstxo  Frame;  Joseph  W.  Wattles,  Canton,  Massachusetts. 

Claim — The  improved  arrangement  of  the  ring  flnnch  -s  by  which  the  traveler  Is  supported,  and  on  which 
it  slides,  the  nuuo  consisting  in  arranging  them  with  reference  to  the  ring  or  its  axis,  substantially  as  shown. 

356.  Harvestipjo  Machines;  Jesse  Whitehead,  Manchester,  Virginia. 

Claim— 1st,  The  supplemental  discharging  rake  nrrang  d  with  Its  actuating  mechanism,  as  described,  so 
a*  to  operate  automatically  and  conjointly  with  the  platform  rake.  2d,  Attaching  or  suspending  the  rake- 
head  to  the  shaft,  by  means  of  the  pulley,  d,  rod,  obliqu  •  b  in*,  and  pulley,  h,  as  described,  whereby  the  head 
is  allowed  to  v.brntc,  and  is  perfectly  guid;d  or  retained  on  the  shaft. 

[Letters  Patent  were  granted  to  tin-  inventor  on  December  2, 1850,  for  an  automatic  raking  attachment, 
on  which  thia  ia  an  improvement.] 

357.  Cclttta toils  ;  W.  I.  Wilson,  Franklin,  Indiana. 

Claim — The  arrangement  of  axles,  wheels,  levers,  shanks,  ploughs,  cross-pieces,  guides,  and  arms,  for 
operating  conjointly  in  the  manner  set  forth. 

358.  Saw  File*;  Solon  Wood,  White  Pine,  Pennsylvania. 

Claim — Th*  arrangement  of  the  cutters  on  an  arbor,  the  bearings  of  which  are  so  arranged  that  the  cut- 
ten  are  suhj  -cted  to  the  action  of  adjustable  spiral  springs,  or  their  equivalents,  in  the  manner  specified. 
Also,  the  additional  arm  which  is  hinged  to  the  bar,  in  combination  with  the  sliding  pieces, for  the  purpose  of 
allowing  the  cutters  to  follow  the  action  of  the  springs  in  two  directions,  as  described. 
369.  Qona  on  Bxix  for  Sionals;  Isaac  F.  Woodward,  Philadelphia,  Pennsylvania. 

Claim — The  escapement  bar,  constructed  as  described,  in  combination  with  the  end  and  pin  of  the  ham- 
mer or  striking,  sum. 

340.  MACniJrxn  rem  Maximo  Clat  Pipes;  Henry  Aregood,  Mansfield  Township,  New  Jersey,  and  Stephen  Us- 
tick,  Philadelphia,  Pennsylvania,  Assignors  to  John  L.  Macknlght,  Dordentown,  New  Jersey. 

Claim— l»t.  The  annular  ring  upon  the  core  pin(wb!< 
a  flanch  upon  tho  inside  of  the  outer  front  end  of  the  root 
bell  end  of  the  pip*,  operated  in  the  manner  spec" 
trough,  and  its)  connexions,  mould,  and  core  pin, 

operation  3d.  The  combination  of  the  rock  shafts  with  the  two  halves  of  the  mould,  the  former  beii 
rated  by  the  cam  wheel  and  shaft,  for  the  purposes  described.  4th,  The  slide,  rod,  and  cam  strip,  as  described. 
5tb,  The  arrangement  and  combination  of  the  cam,  rock  shaft,  and  levers,  for  operating  the  knife,  in  the  man- 
ner specified.  ^  ^  ^ 

Claim  providing  the  socket  of  the  screw  with  a  pivot  or  i 
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362.  Carpet  Swr.xrKR;  Wm.  G.  Budlong,  Assignor  to  Hamilton  W.Conklin  and  James  W. Corning,  Hertford, 

Connecticut. 

Claim— In  combination  with  the  nw  wheel  and  pinion  at  either  end  of  the  ewe,  the  lever,  and  screw,  by 
which  the  height  or  the  brush  in  adjusted  and  the  piniou  ia  engaged  with  the  driving  gear. 

363.  Burglars'  Alarm  ;  John  0.  Clark,  Assignor  to  self  and  Samuel  W.  Ilatch,  Augusta,  Georgia. 

Claim — 1st,  The  employment  of  one  or  more  cap  nipples  on  a  suspended  gravitating  breech  piece  or  plat*, 
to  receive  a  |*en:nssinn  cap  or  cups,  when  Raid  breech  piece  forms  part  of  a  burglars'  alarm,  ad,  Providing 
said  suspend-  d  breech  pi  ce  or  plate  with  a  vertical  ft'  in,  and  arranging  tn  slide  over  said  stem  a  tubular 
weight,  s.)  tbat  when  th<  alarm  detaches  from  the  door  and  strikes  the  floor,  the  percussion  force  of  the  breedi 
piece  and  weight  wdl  explode  the  cap  or  caps  and  produce  the  desired  alarm.  3d,  Arranging  the  spring  on 
the  sti  m  of  the  breecii  piece,  between  the  breech  piece  and  weight,  so  that  the  snme  shall  be  held  far  enough 
apart  to  allow  the  necessary  movement  of  the  same  toward  «nch  other  to  explode  the  cap  or  cap*  when  the 
alarm  strikes  the  floor.  4th,  Providing  serrations  on  the  under  side  of  the  suspending  bracket,  so  that  nasi 
bracket  shall  move  with  the  door  untd  it  clears  the  framing. 

[This  is  a  littl"  devic  to  be  cnrrl  -d  in  the  pocket  by  travelers.  On  going  to  bed  it  Is  attached  to  the  door 
by  pushing  »  bracket  in  lietweeti  its  upper  edge  and  the  upper  part  of  the  fianie.  From  the  bracket  the  alarm 
Is  suspended  by  nvausof  a  cha  n  almvi;  the  floor.  When  the  door  is  opened  the  bracket  detaches  and  the 
alarm  f.Ml*  to  the  floor.  The  concussion  of  the  breech  piece,  which  card  s  |iercn**ioii  caps,  with  a  descending 
weight  Explodes  the  caps  uud  pro<luves  an  alarm,  thereby  warning  the  sleeper  of  the  approach  of  burglars.] 

364.  Apparatus  for  C-wkivj  rt  j*team:  I!.  W.  llorton,  Wheatou,  Assignor  to  Oliver  U.  Ilorton, Chicago,  i 

Koswell  K.  Adams,  Wheaioti,  Illinois. 

Claim— The  described  arrungenv  nt  of  a  *:eam  boiler,  in  combination  with  a  steam  chamber,  which 
i  with  a  Uiiler  by  mean 4  of  a  slide,  or  Its  equivalent,  and  one  end  of  which  contains  the  oven. 

[This  inv  ntiou  consists  in  arranging  over  a  clos -d  space  formed  in  the  lower  part  of  a  box  with  a  flat 
bottom,  a  steam  ch  unls-r,  wh'ch  eoiniounicates  with  the  boiler  by  means  of  a  slide  which  can  be  operated 
from  the  outside,  and  part  of  which  f  rrns  a  sep  irate  com|»artment  or  oven  smaller  than  the  chamber,  so  that 
when  the  chum  1st  is  tilled  with  steam  the  oven  w  II  Is?  surrounded  by  It. except  where  the  dtjor  is. the  whole 
being  so  arranged  as  to  cook  articles  in  the  steam  or  in  dry  air,  and  that  the  oven  serves  for  f 

365.  Hob*  Cocjmjxo;  N.  N  McLy od.  Assignor  to  Carroll  K.  Gray,  8t.  Louis,  Missouri. 

Claim— Making  the  lip  around  the  conical  end,  so  at  to  leave  a  cavity  to  receive  the  end  of  the  pipe  i 
the  screw  nut,  when  the  said  lip  is  a  part  and  portiou  of  the  same  piece  that  the  cone  is,  as  described. 

3(40.  WATnt-PBoor  tk>t.«;  John  W.  Smith,  Washington  City,  D.  G,  Assignor  to  self  and  Walter  W.  Perry, 

Baltimore,  Maryland. 

Claim— As  a  new  article  of  manufacture,  the  wnter-proof  inside  solo,  when  constructed  of  the  < 
above  described,  placed  b vtween  two  sheets  of  paper,  in  the  manner  sot  forth. 

367.  Splmt  Broom;  John  W.  Wheeler,  Assignor  to  Aldeu  B.  Stockwcll,  Cleveland,  Ohio. 

Claim— The  formatiou  of  brooms  composed  of  separate  wrought  splints,  when  constructed  in  the  : 


308.  Machines  for  CnAXSioiNo  am>  Fnctjro  Soleb  of  Boots  art>  Snots;  Martin  Wesson,  Assignor  to  self  t 

D.  B.  Wi-^rti,  .Springfield,  Massachusetts. 

Claim— 1st,  The  combination  of  the  feed  rolls,  adjustable  knives,  and  the  guide,  when  ( 
stantially  in  the  manner  set  forth.  2d.  The  eombination  of  Uvor,  sliding  pieces,  and  knives, 
ss  described,  and  forming  a  knife-holding  arrangement. 

369.  CiRCtLAR  Clamps  for  Stwisc  Macuimrb;  Stephen  0.  Tyler,  Assignor  to  self,  0.  J.Saage,  and  J.  W.  » 

num.  Quiucy,  Illinois. 

Claim— The  combination  of  o  central  disc  with  the  convex  clamping  disc  and  the  fist  sustaining  disc  ! 
the  purpose  of  dividing  the  crown  and  quarters  of  circular  sewing,  and  presenting  the  edge  of 
the  needle,  in  tli 


MAY  31. 

370.  Spriwm  for  Railroad  Cam;  Qoorg"  M.  Alsop,  Philadelphia,  Pennsylvania. 

Claim- 1st,  The  method  or  arrangement  of  inclosing  an  air-tight  vessel  filled  with  sir  in  a  box  or  cham- 
ber, with  a  flexible  water  proof  cover  or  diaphragm,  and  surrounding  the  air  v«H  with  water,  or  some  other 
snitable  fluid.  2d,  The  armng-ment  of  the  convex  steel  plati*  which  are  divided  into  radiating  leaves  or  seg- 
ments, connected  together  at  the  centre,  whose  outer  rd^es  or  peripheries  rest  upon  and  slide  on  th>-  metal 
ring  or  plate,  and  in  the  recess  in  the  bottom  of  the  top,  the  whole  being  arranged  for  the  purpose  of  forming 
a  flexible  metallic  support  or  covering  to  the  diaphragm,  to  prevent  its  b  ing  strained  or  ruptured.  3d,  Th» 
combination  and  arrsnp-mcut  of  the  piston,  it"  elastic  cushion,  the  flexible  steel  plate  or  plates,  metal  pUxs 
or  rings,  and  the  diaphragm,  arranged  as  de*cril>cd. 

371.  8re»  Planters;  C  F.  Anderson,  Charlestown.  New  Hampshire. 

Claim — The  ratchet-shaped  projections  in  the  hub  of  wheel,  and  on  the  disc  of  the  tube,  in  connexion 
with  the  tube  provided  with  the  spiral  and  Straight  grooves  in  which  the  projection  of  the  tube  ia  fitted — the 
tube  having  the  side  lever  attached,  and  also  the  catch,  the  whole  being  arranged  as  set  forth. 

372.  Straw  Ccttxrs;  Ensign  Baker,  Fredonia,  New  York. 

Claim— 1st,  The  employment  or  use  of  the  leger  knife,  provided  with  the  hook,  actuated  by  the  cam.  sod 
used  in  connexion  with  the  knives  attached  to  tin-  wheel,  and  provided  with  the  hooks.  2d.  The  arrang  romi 
of  the  crank  spring  with  rack  attached,  and  the  ratchet  on  the  shaft  of  the  feed  roller  to  feed  the  stud  inter- 
mittently to  the  knives,  as  described. 

873.  Tooaoco  Prrssrs  ;  John  A.  Bawsel,  Powhattan  Court  House,  Virginia. 

Claim— 1st,  The  u*<  of  the  follower  fitting  into  the  groove  of  the  opposite  roller.  2d,  The  springs,  u 
constructed  and  op -rated  for  guiding  the  tobacco  and  straightening  the  leaves  as  they  pass  between  the  rollers. 
3d,  The  use  of  the  treadle,  in  combination  with  the  springs  and  with  the  rollers  for  separating  the  sprint 
and  also  for  separating  the  rollers,  as  set  forth.  4th,  The  oil  cup  and  roller  in  connexion  with  groove,  fJr 
oiling  the  groove  and  the  tobacco. 

374,  Elrtators  for  Iloisnwo  Qoorw  15  WARtrtomres;  Alb-rt  Betteley, 

Dhining  a  rider  with  a  brake,  by  the 
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m  lo  operate  on  a  drive-pulley  to  check  or  prevent  its  rotation  whenever  the  anting  belt  break*  or  is  re- 

moved. 

376.  Fuioht  Cars;  Joseph  D.  Billings,  Rutland,  Vermont. 

Clsim— Placing  a  metal  shoe,  single  or  continuous,  between  the  stnds  or  sheathing  boards  and  sills  of 
railroad  cam,  for  excluding  the  water,  and  thereby  preventing  the  rapid  decay  of  the  tame. 

376.  Wrench;  John  W.  Brewster.  Stamford,  New  York. 

Claim— A  wrench  having  a  six -aided  haudlc.  stationary  jaw,  and  sliding  jaw,  with  apertures  of  the  pre- 
cise form  shown. 

377.  Macule  for  Pcnciuwg  Metal;  Jay  II.  Brown,  Grand  Ledge,  Michigan. 

Claim — The  application  and  use  of  the  bars,  in  combination  with  lever,  punching  liar,  frusto-conical  roll* 
m,  t>A,  and  spiral  (or  equivalent)  spring,  for  the  purposes  specified. 

378.  Pi  mp  Hearing  ;  John  P.  Cai  r,  Mattapoisett,  Massachusetts. 

Claim— The  device,  a*  set  forth  and  described,  for  operating  pomps  on  board  of  ships,  and  in  other  places 
vrherv  said  invention  may  be  useful. 

370.  Stores;  Frederick  Bucher,  Columbia,  PcntiF'ivania. 

Claim — In  combination  witli  lb  •  tire  cylinder.  tb»  double  radiators,  each  inclosing  an  Interior  chamber 
and  register,  so  that  th»  draft  may  b-  direct  or  checked  at  plcusuro  in  iu  passage  through  the  stove,  by  which 
means  1  obtain  much  radiating  surface  mid  economize  much  fuel. 

.IS).  Joiners'  Clamp;  John  CU.-k-^n,  Milford.  Pennsylvania. 

Claim— The  clump  f-rmed  of  tli  ■  b.tr.  with  the  jaws  arranged  an«l  fitted  on  It,  substantially  as  described. 

3S1.  Composition  for  Pencils;  K.  i'.  Clark.  lbdrinV.  Massachusetts. 

Claim— Th«  composition  for  nen<Mls  for  indelible  writing,  made  by  combining  nitrate  of  stiver  with  the 
se  veral  other  ingredients  herein  H|Mx;ili  d. 

[The  marking  ink*  no  commonly  uw-d  for  marking  linen,  or  other  fabrics,  are  inconvenient  and  trouble- 
snmc.  each  hottl«  being  accompanied  by  n  number  of  "directions,"  which  considerably  bother  the  brains  of 
h<»u*ekeep  ri.  This*  pencil  w:ll  prevent  all  tin*,  us  ull  the  preparation  necessary  fs  the  damping  of  the  fabric 
which  is  to  Ik-  m  irk.  d,  when  the  pencil,  whb  h  is  composed  of  mtrate  of  silver,  nitric  acid,  glue,  lampblack, 
and  itmpr,  w;il  leave  an  iud  liH<-  iu:irk  thci  i  upon.] 

3?i  Machine  for  G..i\din<;  Saws;  \\  illinni  Clmison,  East  Woburn,  Massachusetts. 

Claim— The  elliptical  Uanug*,  1"v«t,  «"d  double  gearing,  in  combination  with  the  adjustable  bearing 
plate*,  arranged  a*  tiled. 

ChLRS;  Jacob  CIo«H,  Pee  ttnr,  Tnoiant. 

Claim— The  use  of  the  screw  dashers,  en-,  tructed  as  sot  forth,  in  connexion  with  the  wings. 

i'it.  Corn  Crisiikrs;  T.  B.  Courser,  Frederics  Delaware. 

Claim— The  employment  <>r  n.«e  or  th.>  serrated  flanches  placed  obliquely  and  eccentrically  on  the  shaft, 
in  comb: nation  wilh  lie:  cru^him;  h--nd*  and  shell. 

«Jas  ItKGi-tATOt:?;  K.  Hall  Covdl,  City  of  New  York. 

CI  urn  — 1st,  The  combining  of  the  rotary  pump  or  air-forcer  with  the  air  receiver  and  its  fluid  valve 

•trrunx-'iijciit*,  in  tle>  manner  •«  t  lovili.  wh-rehy  the  one  control*  the  action  of  the  other,  and  through  their 
jant  action  tlie  charting  upp  mito*  i-i  controlled.   2*1,  Connecting  the  commingling  chamber  of  the  charging 
*oi»*rutua  with  the  :>:r  rcemr,  for  tl.   purine  set  forth. 
•>o.  Hydro-carbon  Vapor  Appap.         K.  Hall  Covell,  City  of  New  York. 

Claim — 1st,  Omvnicvnir  the  apparatus,  f  »r  the  purines  set  f  <rth,  of  detachable  parts  or  chambers.  2d, 
The  arrangement  of  the  f-  M  ]i|HX  or  tubes  and  outlet  pipes',  whereby  I  am  enabled  to  pass  iu  the  material  to 
any  one  of  tb  •  clr  «mi»  r«,  .-r  t-«  let  out  mttciial,  ami  to  examine  the  interior  while  the  apparatus  is  iu  opera- 
tion, and  th«  pn»-e.-s  of  charging  going  on. 

:»7.  Railroad  Cau  Thicks;  (J.  F.  P  ■  k«  r,  iVranton,  Pennsylvania. 

Claim — The  axles,  of  a  truck,  i-i  separate  or  independent  fnimes,  attached  to  the  bed-piece,  and  con- 
nerted  by  a  spring  or  flexible  plate,  and  used  in  connexion  with  the  spring. 

MS.  H*td  Lever;  Kdwar-l  J.  Dnrant.  L-.bm.m,  New  Hampshire. 

Claim — Cnrul.Ining  the  fork  >l  r-haft  with  the  .sliding  head-fiece,  the  intermediate  lever,  and  the  hand 
l«-ter,  in  such  u  niuiinei  as  to  form  a  compound  leverage  c  tr-inovor,  that  can  be  operated  as  set  forth, 
totf.  Cclvitator*  ;  Celestin  Kitst»-tirii,  Sp  tn  er  County,  Kentucky. 

Cliun*  The  arraiurcmcnt  of  the  plou^hx,  wheel,  block,  spring,  anil  rake,  as  set  forth. 

390.  Machihkrt  for  ORfsniNc  anp  Mini>g  Sr  ar  ;  Fred.  Elslln.  City  of  New  York. 

Clvm— 1-t.  Tli-  rrdprocating  pliimier  netim:  on  the  sugar-loaf,  in  combination  with  the  revolving  cutter- 
l»»ad.  in  the  nmnticr  »p.vi(j  d.  The  xupjsjrl  and  latch,  actuated  as  set  forth,  and  acting  to  drop  one  loaf 
of  »urar  at  a  time  from  the  hop|a'r.  so  as  to  be  pressed  forward  by  the  plunger.  3d,  Tho  sliding  bar  fitted 
with  tho  indite-,  in  Ci'inbinatioit  with  (lie  pins  on  tho  wheel,  and  the  weight,  or  its  equivalent,  for  draw -ing 
U, k  the  plungei-s.  in  the  maniicr  s|»xihed.  4lh,  Tlie  rovolviiig  mixers,  constructed  with  slats  between  the 
head*,  in  tlio  manner  set  firth. 

391.  MACHrxto*  kor  Drying  Firrovs  PtrnsTAXcra;  Jeremiah  Esses,  North  Bennington,  Vermont, 
aeim— Thet  manner  herein  specified  or  guiding  an  fiscen«li  tig  and  descending  endless  apron  by  the  pulley, 

or  thHr  equivalents,  acting  on  the  edges  of  said  endless  apron. 

39*  I/mxa  ron  Weaving  IIaim.  Ac;  Merrill  A.  Furbtish  and  George  Compton,  Worcester,  Massachusetts. 

Claim— The  employment  of  two  sets  of  ratchet  wheal*  nnd  appendages,  each  set  consisting  of  reversed 
ratchet*,  in  combination  with  two  sets  of  cams  and  two  sffries  of  shuttle-boxes.   Also,  two  sets  of  reversible 
ratcJtets  and  ap|»«  tidag  a.  the  two  seis  of  c.uns,  und  two  series  of  shuttlo-boxee,  in  combination  with  one  pat- 
tern chain  or  cyliirder,  in  maniiT  specified. 
303.  Wasm^o  Macuink;  tieorge  (h  er,  Uniontown,  Illinois 

Clajm  a  waah  ng  machine  provi<ied  with  a  i  -ver,  cylinder  of  rollers,  clutch,  endless  belt,  adjustable 

levers,  made  it*  act  lorth,  so  th.a  by  shifting  the  lever  Ow  motion  of  the  halt  will  cease,  and  hold  the  clothe* 
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at  rest  beneath  the  routing  cylinder  of  rollers,  and  so  that  the  belt  may  be  loosened  or  tightened 

tired,  by  shifting  the  levers. 

804.  Takkisto  Leather  ;  Jacob  Gore,  Milford,  New  Hampshire, 

Claim— (Jiving  to  the  Uquor  or  tanning  fluid  in  the  vat  a  rapid  motion, commencing  across  the 
the  Tat  sum!  under  the  suspended  hides,  for  the  purpose  set  forth. 

yyj.  Construction  of  Pins  for  gaccaiso  Artificial  Teeth ;  John  Hassell,  Jr.,  Newark,  New  Jersey. 

Claim— The  splint-pin,  used  double  or  single,  half  round  or  flat,  for  the  purposes  set  forth. 
396.  Meat  Cctter;  Ilenry  Ha  veil,  Nowark,  New  Jersey. 

Claim— 1st,  The  hook-pointed  rotary  knives,  arranged  in  the  described  relation  to  the  hopper.  2d,  The 
combined  arrangement  of  the  stationary  curved  knives,  latitudinal 


forth.  2d,  The  drawer  or  charger  when  open  at  top,  and  in  no  way  or  at  any 
the  rvtort,  and  yet  serving  during  the  distilling  pn«vs»  a*  a  part  of  th«  p  ju  ni 
elevated  atwvu  the  bottom  of  the  generating  chamber,  and  allowed  to  elide  in 


,  and  roUry  knives,  as  set  I 
3tf7.  Retorts  for  Disttluno  Coal  Otis;  Robert  W.  Haslett  and  John  II.  Hobba,  Wheeling,  Virginia. 

Claim — Int.  Constructing  the  horizontal  retort  with  a  pan  or  flat-shaped  base  and  inclined  upper  sides  or 
top,  and  with  open  conduiU  or  gutter*  running  from  end  to  end  of  the  retort,  and  arranged  on  the  inner  side* 
",  and  net  inclining  and  emptying  into  tlio  neck  of  the  retort,  the  whole  for  united  operation,  as  ert 

o|«en  at  to|>,  and  in  no  way  or  at  any  time  attached  as  a  fixture  to 

■jiemtitig  chamlwr,  and  Iwing  kept 
i  aud  out  without  the  mxxsa.tv 

of  removing  or  disconnecting  any  |*ortiona  of  the  retort  or  generator. 
:!i>8.  RETORTS  ro*  DnmLUXQ  Oil  FROM  Coal;  J.  K.  Holmes,  Newark,  Ohio. 

Claim— The  employment  in  a  retort  for  distilling  oil  from  cod,  of  a  central  perforated  till**, 
from  the  mouth  piece,  nn  open  space  being  also  left  below  the  bottom  of  tube,  fur  the.  removal  of  the  coke 
residuum  through  the  mouth. 

[This  improvement  consist*  in  the  employment,  within  an  upright  retort,  and  at  or  near  the  centre  there- 
of, of  a  perforated  tube,  through  winch  the  vapor*,  or  u  (treat  portion  of  them,  ran  e*ea|K<  to  Uie  exit  pipe  a* 
fast  as  tuey  are  eliminated,  without  being  drawu  or  forced  into  rontarl  with  the  heated  *id<-s  of  the  retort.  a» 
the  greater  portion  of  the  vapors  aru  caused  to  do  in  the  ordinary  stationary  retort,  by  the  packing  of  the  cud 
in  the  centre  of  it.J 

399.  Wheel  Jack  for  Carriages,  Ac;  Ilenry  Ilootoo,  Massachusetts,  and  J.  0.  Bickncll,  Cambridgeport. 


Claim — 1st,  The  combination  of  the  hollow  l>ox  with  the  lever,  the  front  jointed  pawl,  the  bark  pawl,  and 
the  notched  shaft.  2d,  The  combination  of  tho  button,  K.,  the  spring,  the  catcli,  the  button,  H,  and  the  jointed 
connecting  roil,  as  described. 

400.  DocatLATcn;  Mark  I  lowland,  Waterbury,  Connect  lent. 

Claim—  The  siKTifled  relttiw  arrangement  for  units!  operation  of  the  latch,  with  female  screw-threaded 
socket,  latch  guide  plute,  with  s<|u  ire  o|n-niiig,  latch  shrink  <>r  rod,  with  nule  screw-thread  on  its  front  end. 
stationary  slotted  guide  c  ise,  should -r  on  the  latch  slunk  or  rod,  spiral  spring,  sliding  coun.^tiug  link  or 
plate,  with  cross-heads  and  double-noting  knob-tumbler. 

401.  Mode  of  Securixu  Corks  in  Born.Es;  Robert  W.  Huston,  Calais,  Maine. 

Claim— The  metallic  piercs  which  arc  hinged  on  n  w  ire  **-nnd  1k«1ow  the  enlargement  on  the  l>ottle  neck, 
and  which  are  provided  with  teeth  with  the  strip*,  and  with  tho  wire  and  clasps,  arranged  iu  the  manner 
specified.  ♦ 

402.  Sewixo  Machines;  A.  B.  Irving,  Terrc  Haute,  Indiana. 

Claim— The  arrangement  relatively  to  one  n  not  her  of  the  following  parts,  to  wit :  tho  upper  and  lower 
feeding  arms,  upper  mid  lower  rack  ah  tfts,  uctuutitig  rain,  combining  and  regulating  projection,  aud  slotted 
n  onstable  spring  holding  down  bar,  for  the  purposes  set  forth. 

403.  Retorts  for  Distilmko  Oil  from  Coal;  Wm.  O.  W.  Jaeger,  Baltimore,  Maryland. 

aaim— 1st,  The  side  channels  and  the  trap  opening"  or  discharge  pipes  for  the  heavy  oils.    2d,  In  i 
hi  nation  with  said  side  chaun.  Is.  the  double  inclination  or  a 


•  arched  form  of  the  bottom  of  the  retort.  3d.  la 
combination  with  tho  coal  oil  retort,  constructed  substantially  as  above  art  forth,  1  claim  the  opening,  for  tb* 
purposes  set  forth. 

404.  Machinery  for  TRASSMrrnNo  Motion;  Mathan*  Kaefer,  City  of  New  York. 

Claim— The  arrangement  of  the  carriage  and  fly-wheel,  In  such  relation  to  the  crank  that  the  weight  of 
the  carriage  and  of  the  fly-wheel  acts  on  the  crank.  In  the 


405.  Field  Rollers;  George  Lindley,  Chicago,  Illinois. 

Claim — The  vibrating  scrapers, constructed  and  arranged  so  that  the  driver  can  operate  1 
rollers  of  the  earth  adhering  to  them,  when  the  machine  is  drawn  in  either  direction.  Also,  < 
arranging  the  platform  so  that  the  cuds  which  support  it  may  vibrate  freely  under  it,  when  the  rollers  p*=- 
over  uneven  ground. 

406.  Churn;  W.  H.  McClintock,  Frankfort,  Ohio. 

Claim— The  employment  of  the  specified  peculiarly  constructed  circularly  vibrating 
pump,  in  combination  with  a  churn,  constructed  with  a  perforated  partition. 

407.  Soction  Hose  ;  Charles  McBurney,  Roxbury.  Massachusetts. 
Claim— The  rings,  operating  in  the  manner  set  f.wth. 


40S.  Mom  of  Connectino  and  Discos  xxcrtxa  Machinist  bv  means  or  a  Belt;  Tindal  A. 
Haute,  Indiana. 

Claim— 1st,  The  combination  of  the  shifting  bar  with  the  belt,  the  driving  pulley,  and  the  aeries  of 
rollers,  or  their  equivalents.  2d,  The  combination  of  the  shifting  bar  and  box  with  the  gate  or  pawl,  or 
equivalents.   3d,  The  guide  plate  with  its  slot,  in  combination  with  the  friction  roller,  or  their  eoulva 


for  the  purpose  of  giving  both  forward  and  lateral  motion  to  the  belt,  when  moved  from  a  state  of  rest 
"  i  Berk 


The  series  of  dead  rollers,  fur  the  purposes  and  arranged  in  the  manner  set  forth.  6th,  The  lever,  in 
MHon^vdtbthe  slots,  the  stud,  and  connecting  rod,  for  the  purpose  of  operating  tbo  gate  or  pawl,  in  tl 

409.  Water-tight  Sink;  Thomas  J.  MaysJl,  Roxbury,  Massachusetts. 

Claim— The  production  of  water-tight  sinks  formed  from  vulcanised  India  rubber 
ttantially  in  the  manner  set  forth. 
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410.  Slits  ani>  Couches  for  Railwat  Cam  ;  Thorn**  E.  McNeill  Philadelphia,  Pennsylvania. 

Claim — 1st,  The  end  fhune  of  the  seat,  with  its  slotted  stop  and  the  slotted  plate  accural  to  the  tide  of 
thi>  car,  in  combination  with  the  hack  and  its  pins  or  holts,  wh'-n  the  sereral  parts  are  adapted  to,  and  ar- 
r  oixed  in  respect  to,  each  other,  substantially  as  set  forth.  241,  The  arms,  so  hinged  to  the  inside  of  the  end 
frame  as  to  h  -  folded  down  under  the  seat  during  the  day,  and  chvated  so  as  to  form  supports  for  the  < 
daring  the  night.  3d,  The  vertical  frames  hinged  to  the  side  of  the  car,  and  furnished  with  ledges  to  I 
two  couches.   4th,  The  board,  its  rod,  and  the  hangers,  when  arrauged  as  set  forth. 

411.  Device  for  Operatic  the  Index  op  Tims  Rao  utters  ;  Robert  McKenua,  Rossville,  Tennessee. 
Claim — The  moving  of  the  pencil,  in  the  manner  described.' 

412.  Harvestino  Machines;  John  Mucph  rson,  Pennington.  New  Jersey. 

Claim — 1st,  Hie  curved,  slatted,  flexible  npron.  when  construct'*!  in  the  manner  set  forth.  2d,  The  com- 
bioation  of  the  endlesH  apron  with  the  curved,  slatted,  flcxillu  apron,  arrauged  in  the  manuer  set  forth. 

413.  Cultivators;  R-  M.  Melton,  Criglersrille,  Virginia. 

Claim — 1st,  The  combination  of  the  adjustable  links  with  tho  adjustable  slide,  arranged  as  d'-scribed,  for 
the  purjiose  of  adjusting  th.-  distance  between  the  plough*.  2d,  In  c>  mi  hi  nation  with  the  curved  plough  beam, 
the  coulter,  constructed  and  arranged  «ub*fantia)ly  a*  described,  whereby  tho  draft  of  the  side  ploughs  is 
regulated  by  sliding  the  coulter  on  the  beam  and  Arm  support  given  to  the  coulter  in  passing  through  com- 
pact soil. 

414.  Lock  for  Repeating  Ftri  Arms  ;  J.  R.  Mock,  Elizabeth  town,  Kentucky. 

Claim — The  use  of  the  coiled  spring,  in  combination  with  the  sliding*  lock,  the  catch,  catch  spring,  and 
grooved  barrel,  and  grooved  breech-pin. 

415.  Manufacture  of  Corruqatbd  Bkams ;  Richard  Montgomery,  City  of  New  York. 

Claim — The  roller,  A,  with  its  peculiarly  formed  projections  and  recesses,  in  combination  with  the  roller, 
a.  with  its  peculiarly  formed  projections  and  recesses,  arranged  in  relation  to  each  other,  as  set  forth.  Abo, 
the  rollers,  a  and  a,  in  combination  with  tho  former,  c,  said  parts  being  arranged  in  relation  to  each  other, as 
and  for  the  purposes  described. 

416.  Apparatus  for  Season  inq  Lumber;  M.  R.  Moore,  Philadelphia,  Pennsylvania. 

Claim — The  combined  arrangement  of  the  track  rails,  or  their  equivalents,  with  a  steaming  and  drying 
chamber  or  vessel,  tilted  with  steam  pipes  aud  sto|ecocks  or  valves, so  as  to  operate  therewith, iu  the  manner 
specified. 

41".  Broom;  D.  J.  Owen,  Springville  Lynn,  Pennsylvania. 

Claim — A  broom  provided  with  a  leather  l»g,  spring,  and  otherwise  made  as  described. 

418.  Cross-cut  Sawwo  Machines;  G.  W.  l»arkcr,  Fltxwllliam,  New  Hampshire. 

Claim— The  rrms-bend  and  the  several  parts  attached  hi  it,  whether  arranged  as  shown  in  Figs.  1  and  2, 
or  an  in  Fig.  3,  together  with  tho  piece,  x,  or  its  equivalent,  to  work  the  arms,  v  and  X,  to  raise  the  saw  and 
th?  handle,  to  hold  the  saw  when  raised. 

419.  Churn;  J.  R.  Parker,  Sing  Sing,  New  York. 

Claim— The  combination  of  the  rotating  faces  of  the  disk  with  the  stationary  faces,  In  the  manner  sot 
forth. 

4J0.  Chairs  for  Railways;  J.  F.Peabody,  Salem,  Maasachnsetts. 

Claim — The  arrangement  and  application  of  rail  bearers  with  respect  to  the  elastic  bearing,  its  cap  plate, 
the  base  plate,  and  under  the  rail*  of  the  railway  chair,  and  particularly  with  the  elastic  bearing  and  cap  plate, 
arranged  and  protected  by  a  recess,  essentially  as  explained. 

421.  Mills;  A.  E.  Pirkey, Bradford,  Illinois. 

Claim — The  described  arrangement  of  tho  adjustable  slides  and  the  corner  pieces,  to  operate  in  combi- 
nation with  the  piston  which  receives  its  motion  by  means  of  a  lever  and  wheels,  in  the  manner  specified. 

(The  invention  consists  in  a  device  by  which  the  distance  between  the  sides  of  the  shell  and  piston  can  be 
regulated,  so  that  the  flour  or  meal  may  be  brought  to  any  desired  state  of  fineness.] 

422.  Screw  Dies;  A.  P.  Pitkin.  Hartford,  Connecticut. 

Claim— Making  a  screw  plate,  with  both  top  and  bottom  parts  which  hold  the  die,  cast  or  made  on  to 
the  screw  plate,  in  tie-  manner  descrilied.  Farther,  the  making  the  inlet  for  tho  Introduction  of  the  die  into 
iu  chamber,  between  the  parts  through  the  outside  edge  of  the  screw  plate,  as  described. 

4iJ.  Clot  KB  Hullers;  Christian  Keif.  Hartleton,  Lewis  Township,  Pennsylvania. 

Claim — The  projections  at  different  angles  on  tho  concave,  in  combination  with  tho  spiral  rows  of  pro- 
jects ou  the  cylinder,  as  set  forth. 

424.  Nut  Cracker;  Ezra  Ripley,  Troy,  New  York. 

Claim — The  described  nut-crarker  or  implement,  consisting  essentially  of  the  fixed  jaw.  with  Its  standard, 
the  movable  jaw  with  its  slide,  and  the  eccentric  or  cam  witli  its  handle  and  flanch,  as  described. 

425.  Sawino  Machimr  for  Rk-sawino  Boards;  A.  C.  Rohm.  Almout,  Michigan. 

Claim — 1st,  The  arrangement  of  circular  saw  ami  stationary  divider,  In  connexion  with  a  permanent 
horizontal  bed  in  re-sawing  machims.   2d.  The  bell-shaped  flauches  or  sockets  of  the 
described. 

426.  Self-acti no  Wagon  Brake;  Joseph  Rosencrans,  Avoca,  New  York. 
Claim — The  arrangement  of  means  set  forth,  for  operating  the  brake  by  the  holding 

427.  Stove*  ;  George  II.  Russell,  Baltimore,  Maryland. 

Claim — The  combination,  with  tho  inner  fire  drum,  of  the  cold  nlr  base,  vertical  side  pipes,  and  elbow,  with 
their  dampers,  cylindrical  cover,  or  top  drum,  with  its  chambers  and  connecting  tube,  horizontal  air-space  aud 
fit t Jet.  with  air-drums,  passage,  front  vortical  register  pipes,  font-warmer  connecting  pipes,  and  foot-warmer, 
with  its  register,  ventilating  registers,  double  smoke-pipes,  with  dampers,  set  as  described,  and  divided  outer 
►moke-drum,  with  it*  passage  or  passages,  substantially  as  set  forth. 

428.  Carpet  Fastener  ;  A.  M.  Smith,  City  of  New  York. 

Claim— The  combination  and  arrangement  of  the  point,  A,  lips,  b  b,  slot,  c,  bearing,  d,  lips,  e  e,  point,  f, 
hook,  g,  lips,  h  b,  bearings,  i  i,as  specified. 
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429.  MurorAcrumi  or  Bilttito  ;  Charles,  E.  Smith,  Philadelphia,  Pennsylvania. 

CUiin— The  manufacture  of  continuous  belting  or  l**r ■»■  ley  uniting  pieces  of  hand  iron,  by  lapping  and 
riveting  two  beveled  ends,  bo  as  to  produce  a  r horn  bridal  join.,  in  tbu  manner  described. 

430.  Coa&AO*  Machlxert  ;  0 forge  Stephenson,  Northfleld,  Indiana. 

Claim — The  employment  of  a  aerie*  of  movable  faring  rr.  .•»••- bar*  with  side  pivots  or  gudgeons,  the  end* 
of  the  crowbars  being  supported  by  longitudinal  slot*  or  gr.-ov*  in  the  flyer  burs,  and  con  nee- led  to  each  other 
by  elastic  straps  orsthongs,  whereby  the  cro**-b*r*  are  made  to  press  gently  ujioii  tbe  rntlmif  the  *p»ol«(  which 
are  mounted  upon  the  side  pivots),  to  resist  slightly  the  rotary  motion  thereof. and  al*.  admit  of  the  occasional 
removal  of  one  or  more  of  the  spools,  without  disarranging  others  of  the  t*  rie*,  the  cruas-bara,  spools,  and 
elastic  strap*  being  arranged  in  the  manner  devrihed. 

431.  Axle-box  roa  Railroad  Cars ;  Levi  Stevens,  Fi:.  hburg,  Ma^.n  husctta. 

Claim— A  box  made  or  anti-friction  metal  and  backed  with  n  casing  of  bronze,  the  bronze  passing  through 
the  anti-friction  metal,  and  resting  upon  the  axle,  fur  the  purpose  iU«i  itw,|. 

432.  COKDllfBWO  Steam  E.fQt.HEs;  John  Sutton,  Assignor  to  self  mid  IxWitt  C.  Van  Tuyl,  City  of  New  York. 

Claim— 1st,  The  arrangement  of  the  combined  air  pump  and  condenser  piston.  K,  to  act  independently 
of  the  walking  beam  of  the  engine,  so  tint .»  |h>i  tion  of  the  exhaiM  »i-nm,  while  the  piston.  F,  i*  first  com- 
pleting and  commencing  a  stroke,  shall  impart  a  full  stroke  to  tie  piston,  k.  ji*  de*cril»d.  2d,  The  arrange- 
ment and  combination  of  the  forked  levers,  q  *.  the  crank,  e.  lev.  r.  it.  Mini  pi-ti-n  riMl.  k'.  s  •  that  by  the  action 
of  the  piston,  X,  the  crank,  a,  will  be  assisted  in  passing  the  dead  points,  hut  during  other  jKirtiou*  of  the 
crank  movement,  the  parts  above  named  will  ls>  disconnccti/d  from  the  crank,  E,  us  described. 

[In  this  invention,  the  air  pump  and  cylinder  of  a  cond'-n-ing  engine  are  combined,  and  the  cold  water 
Injection  is  so  applied  that  condensation  takes  plan-  in  th  -  air  pump,  and  h.  »*:■  >,f  a  s  pirate  v>  1  a*  a  •"on- 
denser  dispensed  with.  The  air  pump  Is  operated  by  the  dim  t  pressure  oi  the  exlonw  steam  upon  it*  pi»too. 
without  any  aid  from  any  other  part  of  the  engine,  and  the  mn  pin*  of  power  in  the  air  pump  over  and  aU>ve 
what  is  necessary  lor  the  discharge  of  the  wata  of  comk u*atioii  from  it  is  u.sed  to  help  the  crank  oi  crank* 
past  the  centre*.] 

433.  MiJicrACTCRB  or  WRKxenra;  George  C.  Tift,  Worrest.  r.  Mu**arhu«-eM*. 

Claim — The  peculiar  mode  of  constructing  the  head  and  shank  of  screw  wrenches,  namely,  by  first  f  rrm- 
Ing  or  constructing  the  head  and  shank  or  bar  se|uirat.  ly,  as  de~  rila-d,  and  then  uniting  the  head  and  ahnnk 
after  the  shank  haa  lieen  inserted  into  the  depression  first  made  in  the  head  by  welding,  the  whole  operation 
being  substantially  as  described. 

434.  SuDlxo  Machixe*;  T.  II.  Tatlow,  Jr.,  Palmyra,  Missouri. 

Claim— lit,  The  employment  or  use  of  the  covering  hoe.  nitrated  from  the  supporting  wheel  through 
the  medium  of  the  roller*,  bar,  J,  and  the  bars,  r  t.  connected  by  the  rod.  n,  as  descril»d.  l!d.  The  abate,  a, 
provided  with  the  curved  bars,  j  j,  in  connexion  with  the  sburt>,  St  x,  und  hot,  or  ranged  as  set  forth. 

435.  OoRX  MILLS;  J.  W.  Taylor,  Philadelphia,  Pennsylvania. 

Claim— Tho  application  and  arrangfment  of  the  oblique  projections  to  tho  shell  or  concave,  operating  ia 
the  manner  specified. 

436.  Tailors  Prkssixo  MAcmxr.;  J.  W.  Thorp,  H  IN'  ioro'.  New  Hampshire. 

Claim — Raising  the  heater  from  the  bottom  of  the  hollow  g ■.«»*•.  either  by  means  of  the  projections  fanned 
on  the  bottom  of  the  henter,  or  by  adjusting  screws,  ur  then  equivalent*. 

437.  Brx-iuve*;  S.  II.  Walker,  Somorvillo,  Tennessee. 

Claim— The  moth  decoy  entrance,  provided  with  the  jutting  lip*  or  ledges  arrnnired  just  within  the  l*e 
entrance  across  it*  entire  extent,  both  alsive  and  below,  in  the  manner  speciil.  d.  Al*»,  the  const ruction  wvl 
arrangement  of  the  cross-bars  attached  to  u  sup|H>rliug  cro.s-qucc,  and  w.th  open  spaces  arouud  ihcir  end*, 
In  the  manner  set  forth. 

438.  BoRixo  Machine;  John  Waugh,  LI  in  Ira,  New  York. 

Claim — The  arrangement  of  those  mechanical  appliance*  in  a  )<eculiar  muiiner.  yulsttantially  as  set  fjrtu. 

439.  Gas  RxoLLAroas ;  D.  Wheeler,  Kairfleld,  and  Is;iac  Little.  Itrnl-  |->rt.  Connecticut. 

Claim — The  combination  of  a  self«ctiug  discharge  pipe  or  siphon  with  the  chamls.r  of  a  gas  regulator, 
as  described. 

[An  inverted  siphon  is  attnche<]  to  the  gut  regtilator,  and  ananged  rebiti\elv  to  tie*  outlet  by  which  th« 
burners  are  supplied,  and  to  the  other  parti <•(  ihe  i  i^iu.'i'r.  that  «  I • : I* -  cont^'  nii.g  a  column  of  water  or  otlsrr 
liquid  su  flic  lent  to  balance  the  pr«  sMire  of  the  gis,  it  will  »■  iv-t:tuie  n  -i  h -n  'gulating  nnuiin  i>|  (maprior 
any  water  or  liquid  matter  that  may  result  from  com!u<^ili<.i,  in  the  pip.  *  betwe  n  the  regulator  and  the 
burners.) 

440.  Fwcnojf  Sprixo  for  Slpporttsu  Window  Saph;  K.  D.  Williams,  Philadelphia,  Pennsylvania. 

Claim— Providing  with  friction  springs  having  sharpened  priaectiou*  or  spur*  for  cutting  their  own 
grooves,  as  set  forth. 

441.  CoTTOJt  AXtt  Hat  Presses;  8amson  Wolff.  Yicksburgh,  Mississippi. 

Claim— The  combination  of  a  conical  spiral  wheel  or  pinion  with  un  inclined  rack,  when  the  latter  is  set 
oblique  to  the  axis  of  tho  pinion,  in  tho  manner  described. 

442.  Musquito  Bar;  Thomas  S.  W  illiuin*.  Luterprisc,  Mississippi. 
Claim — Tho  folding  ma«]uito  net  or  Imr,  a*  descrilsnl. 

443.  SEATS  ARB  CoOCHES  for  Railroad  Cars;  Thetslor^  T.  Woodruff,  Philadelphia.  Pennsylvania. 

Claim — The  combination  and  arrangement  of  the  tw.^  frames  with  e.-tch  other  and  with  the  supports 
therefor,  connected  with  each  compartment  of  n  ctr.  the  said  frame,  w  hen  spread  out.  forming  coucho  fur 
two  persoos,  on  the  same  |«vel  with  the  »e«t*.  and  when  transformnl  one  of  the  nod  frames  forming  seats, 
and  tho  other  the  hack  for  such  seats.  Also,  connecting  I  he  frame  which  forms  the  seat*  a  lib  the  fram 
which  forms  the  back,  by  means  of  link*,  conne<  ted  w  ith  one  of  the  said  frames  by  means  t»f  hinged  joints, 
nod  with  the  other  of  the  said  frames  by  means  of  sliding  hing  d  joints.  Also,  in  combination  with  the  frame 
for  tho  main  seats,  the  auxiliary  seats  which  slide  un  L  r  the  frame  for  the  mnin  seats.  Alsu  the  franx-  for 
an  elevated  couch,  when  combined  with  the  car,  by  means  of  sliding  hinged  joints.  Also,  in  combination 
with  the  elevated  couch  next  to  the  side  of  the  car.  or  the  equivalent  therefor,  the  front  elevated  couch,  so 
connected  with  tho  car  as  to  admit  of  being  let  down  to  form  part  of  a  double  couch,  and  throwu  up  towards 
the  roof  of  the  car  when  not  wanted  as  a  couch. 
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444.  SttF-ACTrxo  Presses ;  Lester  L.  Bond,  Chicago,  Illinois,  Assignor  to  self  and  Giles  B.  Williams,  City  of 

New  York. 


Claim— Ut,  The  arrangement  for  connecting  the  press  hewn  with  the  levers  by  the  connecting  bars, 
whereby  the  press  is  made  to  operate  from  above  and  below.  2d,  The  socket  shoe  and  the  ratchet  plate,  or 
tbeir  mechanical  equivalents,  for  altering  and  gauging  tho  power  of  Uie  press. 
445.  Macbixes  roE  Maeino  Cpboutebt  Springs;  C.  A.  and  8.  W.  Yonng,  Providence,  Rhode  Island. 

CUlni— 1st,  The  cutters,  attached  to  the  machine  and  arranged  relatively  with  the  rolls  and  bar.  when 
the  movable  cutter  is  actuated  automatically  by  suitable  mechanism  to  cut  the  springs  as  formed  fn'rn  the 
cjitmuous  wire.  41.  The  lair,  attached  to  tho  lever,  or  other  part  of  the  machine  or  framing,  when  provided 
w.th  a  bend  to  project  over  the  uppermost  roller,  for  the  purpose  of  guiding  and  ensuring  the  turning  or  bend- 
ing of  the  wire,  an  set  forth.  3d.  The  plates,  when  used  in  connoxiou  with  tho  shears,  for  the  purpose  of  cut- 
ting off  the  springs  and  bending  the  ends  thereof  simultaneously. 

44<j.  Macuixes  roa  Measuring  Clotb;  John  W.  Drunimond,  Assignor  to  Ilorace  H.  Doy,  City  of  New  York. 

Claim— The  combination  of  the  measuring  wheel,  in  combination  with  the  spring  block,  or  the  eqtdvsr 
th^ilK^^ied1'!'4  lh*  C,Wth  10  th°  ptri,',M'ry  of  ihv  *b<H?l'  *IlU  fi>r  "^I'P'nK tn0  wb«el  *»•  moment 
417.  Con  ec  Pots  ;  D.  0.  Fletcher,  Assignor  to  self  and  Henry  Weiskopf,  Racine,  WL 


Haim— The  box-liko  strainer  arranged  with  a  hing«l  top.  so  that  access  can  be  had  to  the  1 
inside  a*  well  as  from  the  out-id*,  and  that  tho  same  can  easily  bo  cleaned. 
4+8.  Uefrio ce itob ;  Wm.  II.  Lnzelle,  Assignor  to  self  and  Klbrldge  11.  Lozelle,  Boston, 

Claim— The  combination  and  arrangement  of  the  siphou  pipe,  water  space,  and  ice-box, open  and  beveled 
at  one  end,  as  s»-t  forth. 

4411.  Det  (Jar  Metres ;  Ilugh  Lognc,  Asslguor  to  self  and  Danhl  P  Vandergrift,  Philadelphia,  Penna. 

Claim  —So  constructing  one  of  the  partitions  between  two  of  tho  chambers  ofadrygas  metre,  that  it  may 
afford  a  passage  for  tho  gas  from  the  inlet  pipe  to  the  central  opening  of  tho  valve  seat,  substantially  as  set 
forth. 

450.  Hemp  Beau;  Henry  F.  Mann,  Assignor  to  self  and  Wm.  J.  Walker,  Laporte,  Indiana. 

Claim — 1st,  The  combination  of  the  adjustable  cams  or  arms  with  tho  breaker,  as  constructed,  the  whole 
Ma*  arranged  as  described.   2d,  Tho  aihustable  spring,  as  arranged  and  operated  for  the  purposes  set  forth. 

451.  Machine  foe  CiTrtxa  India  Rubber  into  Thecals;  Henry  Messer,  Roxbury,  Assignor  to  Charles  Rice, 

Boston,  Massachusetts. 

Claim — Tho  arrangement  and  combination  of  the  rotating  table  and  tho  adjustable  cutters,  as  described. 
4oi  Grinding  Mills;  A.  Orvis,  Niagara,  Assignor  to  self  and  Downs  *  Co.,  Seneca  Falls,  New  York. 

Claim — The  construction  and  arrangement  of  cylinder,  D,  and  concave,  F,  with  supplementary  cylinder, 
0.  whereby  the  rhoinlsiidal  teeth,  f  ami  g.  serve  to  adjust  the  jwrts  to  efficient  action  by  means  of  the  longi- 
tudiual  movement  of  the  collar,  e,  011  the  shaft,  b,  substantially  as  set  forth.  Also,  the  peculiar  confirmation 
of  the  grinding  surfaces  of  the  cast  Iron  cylinder.  e.  and  concave,  u,  consisting  of  the  alternate  intersection 
of  the  raised  and  depn  ssed  corrugations  thereof,  in  the  manner  described.  Also,  the  combination  and  ar- 
rangement of  the  two  concave*,  r  and  o,  spout,  J,  and  divided  winged  |>nrtition,  R.  or  its  equivalent,  whereby 
the  operation  of  cracking  and  grinding  in  said  concaves  may  be  conjoint  or  separate,  substantially  in  the 
manner  described.  AU>.  th  •  automatic  rapper,  v,  arranged  and  operated  as  described,  for  the  purpose  of  keep- 
ing the  bolt  free  from  obstructions,  and  rendering  its  action  efficient. 

4W.  J*or  a  Bedstead;  Wm.  H.  Tendler,  Assignor  to  self  and  John  ¥.  Moeechlin,  Cambridge,  Massachusetts. 

ChUm — The  improved  sofa  bed,  constructed  not  only  with  each  of  its  arm-rests  formed  in  two  parts  and 
hinged  together,  arranged  and  applied  to  the  back  aud  bed-frame,  but  with  its  seat  hinged  to  the  bed-frame, 
so  as  to  be  capable  of  being  moved  with  rospi-ct  to  it  and  the  arm-rests.  Also,  the  combination  of  the  pillow 
and  foot-rests  with  the  arm-rests  and  seat  frame  or  seat  applied  to  Uk. frame,  the  whole  being  made  to  ope- 
rate together  essentially  as  explained. 

454.  Mill  Deitebs;  Ferdinand  Walters,  Assignor  to  C.  F.  Walters  and  S.  U.  Stout,  Covington,  Kentucky. 

Claim— The  driver,  constructed  aud  arranged  with  reference  to  the  shaft  and  cap,  substantially  as  set 

forth. 

455.  Hen.  of  Boots  and  Sroes  ;  Alfred  B.  Wilton.  Assignor  to  self  and  Charles  Adams,  Dorchester,  Mass. 

Claim— The  Improvement  of  the  dished  or  concave  clastic  heel,  as  made  with  tho  air  channel  leading  out 
of  the  concavity,  aud  arranged  as  described. 


1.  M  achine  fob  Gixxixo  Cottox  axd  Wool  ;  Stephen  R.  Parkhurst,  City  of  New  York ;  patented  May  1, 1845 : 

extended  May  3, 1859. 

Claim — Arranging  the  metallic  rings  com]>oslng  the  burring  cylinder  so  near  together  that  no  burrs  or 
is,  Aegean  fiUl  in  between  them,  the  rings  having  hooked  teeth  cut  in  the  |>oiiphery, and  so  placed  around 
the  cylinder  as  not  to  have  the  teeth  on  any  tvfb  adjoining  rings  to  come  opjiusite  to  each  other,  by  which  the 
m  is  drawn  in  below  the  surface  of  tho  riugs  and  tho  seed*  01  burrs  are  cleaned  off.  Also,  the 
of  the  burring  cylinder  with  th«  feeding  cylinders  and  trash  cylinder,  to  separate  tho  fibres  of 
cotton  or  wool  from  foreign  or  useless  substances. 

2.  Psintimo  Presses;  Richard  M.  Hoe,  City  of  New  York;  patented  May  1, 1*45;  extended  May  3, 1869. 
Claim — The  lifting  of  the  cylinder  when  it  Is  desired  that  it  should  not  bear  on  the  form  as  it  revolves, 
1  lifting  being  effected  by  means  of  apparatus  connected  with  the  lever,  arranged  as  described,   Aim,  the 

itrucUng  the  spring  box  or  apparatus  used  by  me  for  checking  the  momentum  of  the  bed  In  a 
but  which  inuv  be  advantageously  npplied  in  other  machines  for  a  like  purpose,  said  spring 
us  »*lng  furnished  with  a  centre  shaft  carrying  a  toothed  wheel  that  gears  into  wheels  or  pin. 
on  several  surrounding  shafts,  the  whole  or  which  shafts  carry  Bpiral  springs,  arranged  aud  combined  to 
other  in  tho  manner  described. 


as  toco-operate  with  each 
3.  Stoves ;  F.  L.  Hedenberg,  City  of  New  York;  patented  May  7, 1M5;  extended  May  10, 1859. 

the  flue  and  air-heating 
10» 
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snaoea,  and  the  pedestal  of  my  stove,  the  hut  air  space  Iteing  betwern  tho  ascending  and  descending  draft,  the 
descending  draft  spreading  around  the  lso*e  of  the  stove. 

4.  Tiu  Maxufactubb  or  Ixdia  Rubbxb  Fabrics;  Nelson  Xlondyear.  late  of  Newtown,  Connecticut,  Ilenry  B. 
Uoodycar,  Administrator;  |«tent«d  May  13,  1846;  extend,  d  May  17,  1869. 

Claim — The  intermingling  and  combining  nitrous  sulmtanc-s  with  the  gum  in 
rica,  solid  uud  linn  in  the  body,  with  a  smooth  surface  resembling  leather. 


1.  Jora»AUor  RaiisoidCars;  Win.  Baker,  Uticn,  New  York ;  patented  August  11,  1857;  additional  dated 

May  3, 1859. 

Claim— 1st,  Placing  a  cylindrical  edited  spring  around  tin*  piston,  Imiwdintcly  a»>ovo  th>-  socket  to  Ite  used. 
Instead  of  the  volute  spring  Mow  the  piston  ami  within  the  soekct.  2d.  1  do  not  claim  generally  a  ball  vslv.-, 
as  this  is  in  common  use  iu  various  connexions,  but  I  claim  the.  use  of  the  bull  valve,  in  conihiuatioh  with  the 
enlarged  chamber,  and  the  arrangement  d<  scribed  for  commnnicating  ami  sustaining  the  oil  in  contact  with 
the  journal.  3d,  I  claim  the  use  of  the  flat  spring  to  be  used  for  vibrating  tho  piston,  together  with  the  ar- 
rangement I  have  described  lor  Denting  the  piston  on  the  spring. 

2.  Manolbs;  D.  Cumming,  Jr.,  Mobile,  Alabama;  pat.  nted  July  27, 1858;  additional  dated  May  3, 1859. 

Claim — The  employment  or  use  of  the  cylinder,  c.  having  an  elliptical  surface  upon  a  portion  of  its  i»eri- 
phery,  and  having  a  fixed  axis  of  rotation,  tho  cylinders,  n,  having  a  movable  axis  of  rotation,  and  the  eccen- 
tric cams  arranged  u|»on  a  movuble  rod,  and  their  pressure  l*lng  regulated  by  suitable  springs. 
8.  Modes  or  VBsmmso  Railroad  Cabs;  D.  II.  Fox  and  John  Fink,  R« aiding,  Pennsylvania;  patented  May 
8,  1856;  additional  daPd  May  10,  1*69. 
Claim — As  an  improvement  on  our  pat  -nt  aforesaid,  the  construction  of  the  fan  chambers  with  outlet* 
at  each  extremity,  and  their  combination  with  the  other  |«>rtious  of  the  ventilating  apparatus 
4.  ORfrCRUSBlNO  MAcmxra;  Samuel  F.  Hodge,  Detroit.  Michigan;  patented  May  20.  18j7;  additional  dat<d 
May  17, 1869. 

Claim— The  alternate  lifting  and  dropping  of  a  stamper  or  hammer,  bv  me  .ins  of  th<*  combination  of  the 
vertical  rod  with  two  or  more  clumping  rollers,  the  {leriphcries  of  which  are  not  complete  circles. 

6  Coobixo  Stoves;  Samuel  B.Spaulding,  Brandon,  Vermont;  patented  June  22,  1868 ;  additional  dated  May 
17,  1869. 

Claim— The  extension  of  the  flues  uud.  r  the  hearth,  as  described. 

«.  Bow  Whippi.k-tb.ex3 ;  Freedom  Monro*,  Romeo,  Michigan;  patented  Aug.  26, 1R68;  addiUonal  dated  May 
■J  "4,  1869. 

Claim — The  ttearing  bar,  the  chain  and  braces  attached  thereto,  and  the  peddled  swivel  joint,  to  be  used 
in  coiublnation  with  my  improvement  iu  harness,  disclaiming  the  original  Invention  heretofore  patented. 

7.  Apparatus  fok  Kvapobatixq  ?\cch\ihxk  Jiicss;  Lyinuu  p.  Harris,  Mansfield,  Ohio;  patented  Jan.  18. 
1869;  additional  dated  May  31,  1869. 

Claim — 1st,  The  application  of  one  or  more  dampers  to  the  movable  furnace;  also  th<»  cooling  surface  oa 
the  evaporator  connected  therewith.  2d,  The  movable  flue,  na  described.  3d,  Tho  broad  hook  or  supporter, 
or  iU  equivalent,  as  set  forth. 

Ri-IsbVEs. 

1.  Gas  Bcunxes;  John  R.  (VNell,  Kingston,  New  York.  Assignee  of  Yornall  Bailey,  Philadelphia,  Peana.; 

patented  October  12, 1H68;  re-Issued  May  3, 1869. 

Claim— Producing  a  light  which  may  be  increased  or  diminished  at  pleasure,  by  mean*  of  the  adjustable 
heater  or  heat  receivers,  operating  in  connexion  with  a  wick  tube  or  holder,  and  the  fliuito  of  the  lamp  or 
burner. 

2.  Kmrrnto  MACtmrn;  Nelson  P.  Alkon,  Troy,  New  York ;  patented  July  13, 1858 ;  re-issued  May  2. 1869. 

Claim— Stopping  a  knitting  machine  when  the  yarn  accumulates  in  its  needles  by  the  action  of  the  Accu- 
mulated yarn. 

3.  Shuttles  roH  Wkavtto  Cienn;  James  Baldwin,  Nashua,  New  Hampshire ;  patented  January  31,1840;  ex- 

tended tor  seven  years  from  and  after  January  31,  1864 ;  re-issued  May  3, 1H69. 

Claim— Furnishing  tho  shutUu  with  a  spring  and  catch,  so  arranged  that  the  bobbin  will  ha  i 
released  at  one  operatiou. 

4.  Tax  Mods  op  OojrvpBTtso  tub  Backs  op  Cab  Seats  nro>  Bens  oa  l/ocxoxa;  Ilenry  B.  Mycr, 

York;  patented  September  19, 1864;  ;  re- Issued  May  3,  1K69. 
Claim — 1st,  The  use  of  the  hacks  of  car  seats  for  fonnlng  upper  horizontal  beds  or  lounges.  2d,  So  arrmrtr- 
ing  the  buck*  of  contiguous  seats,  that  they  meet  and  remain  Iu  the  same  horizontal  plane.   3<l,  The  use  of  * 
cushioned  surface  intermediate  between  the  cushioned  nurtures  of  two  car  seats,  so  as  to  6>rm  with  thf  i 


a  horixontal  bed. berth, or  lounge,  said  intermediate  cushion  firming  an  attachment  to,  and  appearing  ft--  p»n 
of,  the  car  seat,  when  not  adjusted  to  aid  in  forming  a  berth,  bed,  or  lounge.  4th,  Fonnlng  a  continuous  line 
of  lower  horizontal  beds,  berths,  or  lounges,  of  a  series  of  car  seata  In  railroad  cars,  by  uniting  the  several 
s«Hts  so  as  to  All  up  the  entire  snare  between  the  seata  with  adjustable  cushioned  attachments  of  the  swats, 
whatever  be  the  character  or  disposition  of  said  attachments,  so  long  as  they  form  and  appear  < 
seats,  when  not  adjusted1  to  form  said  continuous  line  of  lower  beds,  berths,  or  lounges. 
6.  Rxtobts  fob  Disrnxrso  On*  raoa  Coal; 
16,  I860;  re-issued  May  3, 1869. 
Claim— 1st,  The  use  of  a  straight  or  curved,  or  straight  blade  or  Made*  placed  on  the  agitator*  or  *rw 
of  shaft,  for  the  purpose  of  agitating,  lifting,  mixing,  and  bringing  all  parts  of  the  mass  within  the  retort  to 
contact  with  the  heat.  2d,  The  arrangement  near  the  outer  edge  ofone  end  of  a  retort,  of  four  or  more  aupph 
and  discharge  openings,  and  on  the  other  end  near  the  outer  edge  of  four  or  more  exit  pipes  placed  on  a  lis* 
with,  and  opposite  to,  the  supply  and  discharge  openings. 
6.  CorrxB  Pons ;  Wm.  H.  Elliot,  Plattsbnrg,  New  York ; 
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of  the  »t ill  worm  at  g7,  when  these  device*  are  so  arranged  In  relation  to  eacb  other  that  an  opening  to  tbo 
external  air  shall  be  provided  for  the  iioii-condensible  gases,  while  the  comb  nsible  vai*.!*  uie  nduod  to  a 
liquid  without  coming  in  contact  with  the  condenser  wutcr,  ami  then  turned  by  conductors  into  tli  j  boiler. 
2d,  The  arrangement  or  the  joint  below  the  spout,  00  tliat  va|*vr  ran  jihw  through  the  s|  out  without  first 
passing  the  joiut.  3d,  The  employment  of  conductors,  in  combtuatiou  wich  the  <x>udoiu*r,  lor  the  purpose  of 
tilling  the  water  joint  or  keeping  it  full. 

7.  Mowiso  and  Kkapixo  Machines;  J.  W.  MuUcy,  Amsterdam,  New  York ;  patented  Dec.  16,1856;  re-iaaucd 

May  10, 1859. 

Claim— 1st,  Connecting  the  frame  of  the  pint  form  wllh  the  frame  carrying  the  driver  and  raker's  aeat, 
in  tbo  manner  set  forth,  namely,  securing  tht>  n  lative  positim  of  the  two  limine*  by  means  of  the  brace  in 
tbe  rear,  and  Uie  laterally  inclined  draw -shoo  in  front.  2d,  The  shoe,  in  combination  with  the  tongue  attach- 
nwnt  in  front  thereof,  the  Mid  shoe  being  constructed  and  arranged  a*  described,  yd,  Tbe  rod  and  the  rail*, 
counected  iu  tbe  manner  described,  in  combination  with  the  pole,  the  rocking  shaft,  and  the  lever.  4th,  Tho 
arraugvmerit  in  relation  to  the  driver's  seat  of  the  lever  and  mechanism  connected  therewith,  for  tabling  and 
lowering  the  cutter  bar,  u  In  re  by  the  sickle  may  be  raised  iu  the  uutnner  described. 

8.  Graix  Separators;  J»hu  K.  Moffltt,  Pi  qua,  Ohio;  patented  Nov.  30,  185;!;  rc-iaaued  March  23,1868;  re-re- 

Usucd  May  17,  185a. 

Claim— The  endless  chain*,  com  potted  of  metallic  links  provided  with  protuberance*  or  depressions,  when 
u*ed  iu  combination  with  suitalde  driving  chain  gears  to  import  a  positive  motion  to  tbo  straw-carrier  of  a 
threshing  and  separating  machine. 

it.  Uraix  Separator*.;  John  it.  Moffltt,  Pi  qua,  Ohio;  patented  Nov.  30,  1852;  re-iasucd  March  23,1858;  re-re- 
issued May  17,  185W. 

Claim— In  combination  with  a  receptacle  In  which  the  tailings  are  deposited  by  the  winnow Ing  npparatoa, 
tbe  arrangement  of  the  screw  elevator  in  relation  to  the  threshing  cylinder,  for  the  purtioso  uf  returniug  the 
tailings  to  bo  n  -threshed. 

10.  Grain  Sbparitors;  John  R.Mofhtt,  Iiqua,  Ohio;  patented  Nov. 30, 1852;  re-iwucd  March  23,1858;  ro-re- 

bwu<!d  May  17,  l*5y. 

Claim—  Tbe  reversible  screen  and  delivery  spout,  arranged  with,  ami  to  the  discharging  spout  of,  the 
"fanning  mill-' or  "shot,  "of  a  threshing  machine. so aa  to  lw  isolated  fiom  the  winnowing  arrauginient,  and 
wade  to  deliver  at  either  one  side  or  the  other  of  the  machine. 

11.  Urai.x  8>.paritor*.-  Johu  R.  Moffltt,  Piqua,  Ohio;  patented  Dec.  1, 1857  ;  re-issued  May  17. 1859. 

Claim— The  arrangement  of  disconnected  shaft*,  carrying  pinion  chain  ge-irs,  rotated  ut  equal  sped*  from 
*  «"gle  shaft  or  driver.and  actiug  to  drive  the  endless  aprou  from  Its  lower  end,  while  perniittiug  the  escape 
of  the  straw  throu-h  tbe  lower  opeulug*  of  the  apron. 

12.  MAcm*nr  for  Prki-aiuno  Oval  PKTt  Rt  Frames;  Wro.  Gardner,  City  of  New  Yoik  ;  patented  August 

17,  1858;  re  Issued  March  15,  lSol);  re-ie-issued  May  17,  1S5U. 

Claim— Tlie  combination  of  a  hcraiicr  adapted  to  the  form  of  the  moulding,  with  the  revolving  face-plate 
of  a  lathe,  when  the  said  scraper  is  so  arranged  as  to  be  self-adjusting  laterally  to  tbe  said  moulding. 

13.  Orai.x  Srparators;  John  R.  Moffltt,  Piqiia,  Ohio;  patented  Dec.  1, 1857;  rv-i*sucd  May  17,  1859. 

Claim— The  roustructiou  and  arrang  nnut  of  the  rotary  beater  within  the  aprou.  in  combination  wllh 
the  foiling  sections. 

14.  Grain  axd  Grass  Harvesters;  C.  Aultman  A  Co,  Canton,  Ohio,  Assignee*  of  Pbilo  Sylla  and  Angualu* 

Adams,  Klgiu,  Illinois;  patented  September  20.  1853;  re-issued  May  17,  1850. 

Claim— 1st,  An  eb-vated  binding  table,  in  combination  with  the  platform  for  receiving  the  grain  as  it  is  cut. 
2d.  The  combination  wtth  the  binding  table  of  one  or  more  Muders*  stands  on  a  low*r  level  than  that  of  tha 
talde.  3d,  Tbe  combination  of  a  binding  table  with  a  binders'  stand,  having  an  elevated  side  for  the  binder 
to  rait  bit  legs  against,  and  thereby  st.ady  himself  without  the  aid  of  his  arms,  both  of  which  are  thus  left 
at  liberty  to  do  the  binding.  4th,  The  arrangement  of  the  rakers'  and  biudera'  atands,  ho  that  the  grain  may 
l#s  raked  from  the  platform,  and  delivered  upon  the  binders'  table  befrrc  the  several  binders' stand*.  5th,  The 
mi raugenient  of  the  dumping-tray  with  the  rakers'  and  binders'  stands. 

15.  Grain  1X6  Grass  Harvester*;  C.  Aultman  A  Co.,  Canton,  Ohio,  Assignee*  of  Philo  Sylla  and  Augustus 

Adams,  Elgin,  Illinois;  patented  September  20, 1853;  re-issuod  May  17,  185'J. 

Claim— 1st,  The  combination  of  the  finger  beam  and  the  main  frame  with  a  yielding  coupling  arm, 
whereby  the  progressive  movement  of  the  linger  beam  over  the  ground  will  be  controlled  by  the  main  frame, 
auid  it*  upward  and  downward  movements  by  the  undulations  of  tbe  ground  over  which  It  is  drawn.  2d,  The 
combination  of  a  yielding  coupling  arm  and  a  yielding  brace  bar  with  th«  finger  Iwam  and  main  frame.  3d, 
The  combination  of  the  yielding  liars  and  the  removable  bolt*,  or  the  equivalent  thereof,  with  the  finger  twwrn 
and  main  frame,  whereby  the  finger  beam  may  be  allowed  to  slide  loosely  on  the  ground  to  adapt  tbe  machine 
to  mowing,  or  be  held  firmly  above  the  ground  to  adapt  the  machine  to  reaping. 

10.  Grain  ajtd  Grass  II  irvester* ;  C.  Aultman  A  Co,  Canton,  Ohio,  Assignee*  of  Philo  Sylla  and  Augustus 
Adams,  Elgin,  Illinois;  patented  September  20, 1853;  re-iasued  May  17, 1859. 

Claim— The  abort  finger  beam,  in  combination  with  tbe  yielding  connexion  with  the  main  frame,  or  ita 
equivalent. 

17.  Grain  aito  Grass  Harvesters;  a  Aultman  A  Co,  Canton,  Ohio,  Assignees  of  Philo  Sylla  and  Auguatua 
Adams,  Elgin,  Illinois;  patented  September  20, 1853;  re-Issued  May  17, 1850. 

Claim— Tbe  combination  of  tbo  finger  beam  with  tbo  binge*  by  which  it  la  drawn,  arranged  above  the 
plane  of  the  cutter. 

13.  GEAJJf  AJtn  Grim  Harvesters;  C.  Aultman  A  Co.,  Canton,  Ohio,  Assignees  of  Philo  Sylla  and  Auguatua 
Adams,  Elgin,  llltuoia;  patented  September  20, 1853;  re-laamd  May  17, 1859. 
Claim— Tbe  combination  of  a  counterpoise  weight,  or  the  equivalent  thereof,  with  that  end  of  the  finger 
t>e»iu  next  the  main  frame,  to  equalise  ita  pressure  upon  the  ground.  Also,  the  combination  of  a  counterpoise 
weight,  or  the  equivalent  thereof,  with  eat  h  or  either  end  of  the  finger  beam,  to  diminish  it*  preeeure  upon 
the  ground. 

1».  GftAOf  axd  Gram  IUrtiuter*.;  C.  Aultman  A  Co,  Canton,  Ohio,  Assignees  of  Philo  8ylla  and  Augustas 
Adams,  Elgin,  Illinois;  patented  September  20, 1858;  re-isaued  May  17, 1859. 
Claim— The  combination  of  a^ptop  with  tbe  mechanism  for  connecting  tbe  finger  beam  with  tbe  main 
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20.  Jlxxrr actvre  or  Tkma  P.vsnnn  Goods  nt  mean*  or  Zinc  Compounds;  Horace  n.  Rny,  City  of  New  York, 

Assign  *  of  Henry  U.  Tver  and  ti.ur«e  IMm,  .V  w  Brunswick,  New  Jenny ;  iMtcuU.il  Jan.  30, 1849  ; 
re-issued  August  7,  1849;  rc-re-issu- <l  May  21,  lSj'.L 

Claim— India  rubber  fabric*  mndo  by  the  combination  of  caoutchouc,  in  its  several  Tarieties,  with  the 
sult/huret  of  tine,  or  the  bi-sulphuret  or  tine,  or  the  hypt>sulphite  of  tine,  or  the  sulphite  of  tine,  awl  also 
with  xiuc  compound*  in  their  several  forms,  as  s-t  forth,  mid  sulphur,  and  in  combination  with  thvmr  in  either 
case,  the  submitting  said  compound  to  the  action  of  steam  at  a  high  temperature,  the  whole  being  combined 
and  iu:iuufac:ured  substantially  as  described. 

21.  Apparatus  roK  Rauixo  Water;  Wm.  T.  Barney  Buffalo,  New  York;  patented  Harcli  20,  1MB;  re-issued 

May  24, m». 

Claim—  1st,  The  combination  of  a  wing  whose  side*  Mope  outward  from  the  indnrtion  opening  with  a 
revolving  piston,  the  edge  of  whose  blades  r.mf  .nil  t'L  and  run  mar  t>»,  the  iloping  sides  of  the  casing  or  the 
spiral  rib.  2d.  In  combimition  with  a  rasing  whiw  side*  sl.ijic  outward  from  the  cdnctiou  openings.  1  claim 
u  rotating  piston,  with  fixed  blade*,  inrlin  d  u|hmi  th>-  far.-  t<>  tfi  •  axis  of  the  p'Bton  roil,  ad.  Dividing  the 
Kir  twin  of  liquid  an  it  enters  tin'  casing  containing  Hie  rotating  piston,  by  mining  it  to  pass  thivugh  two  or 
more  induction  openings,  arranged  ho  that  the  til  f  t<  -*  of  th  •  | i*ton  \<unt  over  these  opening*. 

22.  Ikkstakds;  Thomas  Robjohn,  City  of  N»  w  York;  putenUd  August  25,  1867 ;  re-issued  May  24, 1859. 
Claim— l»t.  The  arrangement  for  flexing  the  clastic  diaphragm,  by  attaching  a  mechanism  in  connexion 

with  the  cover  for  the  ink  cup.  that  the  opening  and  closing  thenvf  shall  eft*  ct  the  raising  or  discharge  of 
the.  ink,  or  other  fluid,  into  or  from  said  cup.  2d,  The  cover,  arranged  and  operating  as  above  act  forth,  rn 
combination  with  the  clastic  or  flexible  diaphnigm  and  u  noii-e\.rn*tive  fountain  or  ink  cup,  when  operating 
as  specified.  3d,  Tho  combination  und  arrangi'incut  of <  am  levi-r  and  plunger,  or  the  equivalents  thereof.  Sir 
effecting  the  raiding  or  discharge  of  the  ink  by  r  owing  or  closing  tin-  cover  of  the  non-corrosive  fountain  cup. 
4ih,  Arranging  the  cam  centre*  in  such  relation  to  < m  It  other  thai,  by  raising  the  cover,  the  requisite  dejuva- 
sion  of  tho  diaphragm  will  bo  product!  to  obtain  the  n«jnii>d  result. 

25.  Crack br  Macuixb;  John  McCvllum,  City  of  X,  w  Vork;  |*t-ntcd  March  23,1852;  re-issued  May  31, 

1859. 

Claim— The  combination  of  adjustable  springs  with  n  cracker  cutter  and  its  resisting  surface  or  bed. 
24.  Machine  roa  Creasing  amp  IIlackino  Lr.ATnr.K  fob  Harness";  Adolph  Stetupel,  City  of  New  York:  pa- 
tented Nov.  2,  1S68;  ro-issm  d  May  51,  1S.VJ. 
Claim — 1st,  The  pressure  roller  and  the  creating  and  etnbosdng  rollera,  in  combination  with  theco!f»r 
fountains  nnd  felt  rolU,  arrunged  to  o|M-ral<>  as  •■»>  t  forth.    -  I,  The  urrangcmetit  of  the  eiultossing  rollers  eitb 
their  projection  flaix-hcs,  to  operate  in  combination  with  tie-  guidcisin  the  manner  specified. 
'2b.  Platupor  Boiler  Holes  and  Tors  of  Stoves:  David  Stuart  and  Richard  Peterson.  Philadelphia,  Penna, 
Assignees  (through  iiiesm-aH-ignineiitj  „l  John  D.  C "hollar,  Albany,  New  Yolk;  patented  February 
0,  1H4J;  ro-lssued  May  ai,  lSi'J. 
Claim — Constructing  a  crn*»-|rcce  for  cooking  si  ores  nnd  ranges  with  a  hollow  chamber,  and  with  tb* 
openings  to  allow  air  to  pass  into  the  *sid  chamber,  a.-*  net  f  >rth. 

20.  Om.vmxo  a*d  Poustu^o  KMrrs;  JnmeM  Dmlgo,  Waterford.  Assfgnor  to  self  and  David  Blake,  Albany, 

New  Vork;  patented  October  12,  lKr)h;  re-i^ued  May  al,  lh59. 
Claim — Grinding  and  polishing  m-ticlcs.  nnd  forming  their  surticea  upon  or  nguinst  the  periphery  of  a 
grindstone  or  polishing  wheel,  or  otle-r  imnlogon*  reducing  mirfuci'.  by  attaching  them  to  the  penpl»ery  of  a 
revoking  drum  or  cylinder.  Also,  funking  matrices  in  the  peri|ihery  of  a  wheel  to  which  a  series  of  article* 
to  be  ground  are  nttacle  d,  said  matt ievs  iM'ing  aiLipled  to  give  the  reapiired  shape  to  the  articles  b»  be  gitnad, 
so  as  to  grind,  polish,  aral  shape  «uch  articles  in  a  uiiifum  m  inner.  Also,  in  combination  with  s»id  m»tnc*a. 
nttsching  and  supporting  the  iirticies  to  l»e  ground  upon  the  cylinder,  in  such  manner  as  toallow  them  to  ruck 
or  accommodate  therma  Ives  thereon,  whereby  their  surfiioes  may  be  shaped  either  convex,  flat,  or  cone* re. 
27.  Gas  Lamps;  George  H.  Bechtel,  Assignee  (through  mc  sne^asignmont^of  Uoratio 0.  Sickly  Philadolphi.. 

Pennsylvania  :  imtcuted  August  7,  1&49;  re-lssmM  May  51, 1W9. 
Claim — 1st,  Forming  a  valve  within  the  adjustable  gnu  chamber,  and  aaeat  for  the.  said  valve  on  the  tut* 
which  contains  the  wick, so  as  to  regulate  nnd  extinguish  the  light  when  reqnl ml,  whether  the  said  valve  I* 
made  and  arranged  in  the  manner  described,  or  other  moans  sutwtantlally  Uie  same,  by  which  similar  reaulu 
may  be  product.  2d,  The  employment  of  the  saifet.v  valve,  in  combination  with  tho  guard, constructed  «ub- 
sUntially  as  deacrihed.  3d,  The  guard,  in  combination  with  the  combined  burner  and  generator,  arrange 
in  tho  luauner  set  forth.   4th,  Combining  the  generator,  burner,  riug,  and  guard,  in  a  single  piece,  made  W 

l^f^Oli  1  i^J  Ul^^l  Ll  ll  0  \  IZft  \^  \  w^kll  CO       \  ^  y  •  K  \  a^C  HJJlUtt^  a™        w  s^O  a*a^J  » 

Drsions. 

1.  BURIAL  Case;  John  McMurthry,  Assessor  to  George  C.  Murthry,  Fayette,  Now  York;  dated  May  3, 1869. 

2.  8r00H  ajid  Fork  Handles;  Wm.  H.  Lewis,  Glastonbury,  CounecUcut;  dated  May  3, 1869. 
a.  Stoves  :  Sherman  8.  Jewltt  and  Francis  H.  Root,  Buffalo,  New  York;  dated  May  5,  lWtf. 
4.  Watch  OuARtw;  George  Blanclutrd,  City  or  New  York;  dated  May  10, 1869. 

ft.  8TOTE  Plate;  J.  W.  Lane,  Newton,  New  Jersey ;  dated  May  10, 1859. 

ti.  Stove*;  David  Hathaway,  Assignor  to  Fuller,  Warren  St  Co.,  Troy,  New  York;  dated  May  17, 18o9. 
7.  Sipdlgoral  MOMJMEjcrs;  Richard  Barry,  Boston,  Massachusetts;  dated  May  24,  1869. 

JUNE  7. 

1.  PKiarow  Oil  Clots*  ;  James  Albro,  Elizabeth,  New  Jersey. 

Claim— Forming  ornamental  figured  surfaces  on  oil  cloth,  by  raising  parallel  ridges  or  surtacM,  b,  on  tha 
ground  color,  when  in  a  soft  or  green  state,  by  mains  of  a  properly  prepared  block  pressed  upon  It;  and  then 
tunning  parallel  ridges  or  rained  nurtacets  d,  ut  ripht-augU's  thereto,  and  in  the  form  of  the  design  or  demred 
configuration,  by  irnnna  of  a  properly  prepared  block.  It  being  understood  that  1  claim  the  privilege  of  hav- 
ing either  the  ground,  b.  or  figure,  d,  oue  of  them  only,  If  desired,  composed  of  doU  or  broken  lines  or  ridgre 
in  order  to  obtain  a  eimilar  e fleet. 
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2.  Bkeakwatkr;  D.  Hlllen  Armour,  Columbia,  Texas. 

Claim— Th*  projecting  or  overhanging  mnd  plate,  applied  in  combination  with  the  diagonal  wall*  of  the 
breakwater,  a*  de*cril*>d. 

[This  breakwater  ia  designed  to  protect  a  charm- 1  acro*<«  n  harfrom  tbcfl  w  of  *at<d  which  com -n  in  upon 
the  bar  with  each  tide,  and  thus  k«ep  the  channel  open  without  the  necessity  of  m»k-ng  th«-  channel  in  th«* 
l*r  narrower  than  the  channel  in  the  river.  Thin  will,  of  mnr*.  give  accommodation  to  moro  ships  entering 
a  rim  with  a  tide,  and  will  ensure  u  course  l>r  ships  even  at  low  water.] 

3.  W&SHI50  Machine;  D.  S.  Ayres.  Hope.  New  Jersey. 

Claim — The  revolting  discs  or  heads  with  tho  mode  of  operating  the  same,  a*  applied  to  washing  ma- 
rhines. 

4.  Deyici  Ton  RUFtxn  Water;  J.  A.  Ayre*.  Hartf  >rd.  Connecticut. 

Claim— The  wind-wheel,  vane.chdlm*  chain,  with  buckets  and  we'ght  Attached,  tho  cylinder  and  annular 
rewiring  trough,  arranged  for  joint  opuratiim  substantially  an  act  forth. 

6.  RirOLTiJia  PlRB  Arms;  Thomas  Bailey,  New  Orb-ans,  IxiiUiinu;  patented  in  England.  Jan.  17, 1859. 

Claim— 1st.  The  placing  of  tho  within  named  working  or  actuating  mean*  within  the  I  <sly.  as  set  forth. 
2d,  Tho  revolving  chamber  working  on  two  n«ljust«i.|e  centre*  of  susneusion  ln»t  ad  of  in  th-  ordinarv  wav. 
3d.  The  mod*?  d'wcriljcd  of  conoecting  the  barrel  to  the  U*lv.  4th.  Th.«  stopping  or  retaining  of  the  revolv- 
ing chamber  by  mmns  of  a  spring  stop  acting  on  the  ratchet,  such  stop  Indnir  arfuab-d  by  a  cam  on  tho 
tumbler.  &th.  The  notch  or  cavity  in  tho  cap  guard  or  cock-nose,  to  fit  upon  the  solid  port  of  the  chamber, 
and  retain  the  chamber  iu  a  safe  position.  . 

ft,  Bridle  Dnu;  J.  B.  Baker.  Syracuse.  New  Tork. 

Claim—  The  attachment,  as  des.ril.cd.  r.r  spding  rings  or  rein  connexions  to  the  curl,  bars  of  bridle  bit*, 
when  the  same  arc  operated  up  -n  by  springs  attached  t«>  tho  bit,  in  the  manner  *et  forth. 

7.  CaiMXXT  Cowl  ;  Henry  Bedlow,  Newport.  Rhode  Island. 

Claim— The  arrangement  and  combination  of  th<>  chimney  top  or  fu»>e,  a.  chamber,  r.  tubes,  o,  or  other 
external  draft  |ia*sage*  and  deflator*,  the  tube  chamber  and  draft  |<assnge*  communicating  with  each  other 
and  the  external  air,  to  operate  a»  set  forth. 

8.  Method  or  Svwixn  .Shin<;lejj  prom  th*  Bolt;  N.  Boardmnn,  Fond  du  Lac,  Wisconsin. 

Claim — l»t,  The  employment  or  use  of  two  b«>lr  carriage*,  when  used  in  connexion  with  the  adjustable 
plants,  and  arranged  in  the  rel  ttion  with  the  rbcular  saw,  as  shown,  so  that  a  -li'nje  may  Ik>  sawed  fn>m 
each  bolt  at  each  movement  of  its  carriage,  and  the  two  boll*  operated  upon  simultan-oiiu' v  'by  means  of  one 
and  the  same  law.  2d,  The  ailjusl  ,ble  or  tilting  tracks  or  bolt  frames,  i«>  combiuatiou  with  the  nci  prorating 
carriages  and  saw,  arranged  to  o|s:rate  as  set  forth. 

9.  Kxampl  Compositions  for  Bricks,  Ac  :  Deri  us  W.  Clark,  Bennington,  Vermont. 

Claim— The  enamel  or  glaze  for  pottery  ware,  or  other  articles  formed  of  tho  Ingredient*,  and  substan- 
tially a*  sjs?cified. 

10.  Improvement  in  Ta.vxixo;  Jehu  Brainnrd  and  W.  II.  Burridge,  Cleveland.  Ohio. 

Claim— Tho  dc*cril»ed  procesa  of  treating  skins  or  hid?*  in  a  preparation  of  liquor  or  liquor*,  as  described. 

11.  Pocxet-haxdle  for  Billiard  Tables:  J.  lm  M.  Brunswick.  Cincinnati,  Ohio. 

Claim — The  pockctdiaiidlcs,  arranged  and  secured  as  drscrila  d,  and  formed  of  vulcanized  gutta-percha  or 
India  rubber. 

12.  MAcniXKs  for  Bcrrixo  Woot,  asp  Crjrxtx'J  Cotton;  Y.  A.  Calvert  ami  C.  G.  Surge  tit,  Lowell,  Mas*. 

Claim — A  cylinder  having  slices  hetwc  n  the  teeth  for  tho  accommodation  of  the  seed,  iu  combination 
with  a  revolving  guard,  op-ratiug  in  the  manner  described, 

13.  Cots  H inkers;  J.  V.  Clapp,  Seneca  Falls,  New  York. 

Claim — The  comhinat:ori  and  arrnng"»iirnt  i  f  the  earring,  fly-clearer  cr.w*  lever,  concaves,  arrd  gauge, 
I>bt4c,  and  trcud  lever,  operating  conjoju.ly  .it  set  forth. 

14.  Metuod  op  Joixti.xu  Skixui.es  ;  S.  C.  t'oftln,  Liwrencerflle,  Pennsylrarda. 

Claim— So  combining  with  the  hori/onul  saw  that  nuvs  the  nhingl  •  from  the  Isdt.  the  tr»nsver-e  p  e>-e. 
ami  nrrriage  uj^u  it,  so  that  the  same  saw  thirt  cuts  th  •  shingles  fitim  the  bolt  may  be.  used  f>,r-  joiuing  said 
shingles. 

li.  KxiTftNo  Macmines:  Knoeh  CoMn,  l'oultney,  Vermont. 

Claim— 1st,  The  combination  of  the  nenlle  arm  and  the  iron  rim  ujs.n  the  ring,  eonstrneted  for  raising 
each  needle  by  itself,  arid  com|deting  euch  stitch  before  nuother  is  begun.  _'d.  The  cylinder  for  r«v<-i>.irig  m.d 
regulating  the  motion  of  the  iinnliine  while  forming  the  h  el  and  fx-.  J'hI.  The  eornbinution  ..if  the  hoU'IhsI 
wheel,  t,  the  tootlo-d  bar  with  its  p-inter .  th  ■  eylind.  r.  the  elevating  arm,  the  el  >  ating  bur  and  cam  thei  eon, 
and  the  pin  on  the  wh"el,  by  meaie>  of  h It  which  th."  motion  of  the  machine  is  r>  \<  i*  •!  bjn  k  and  lorth.  nud 
rvgulatwl  so  as  U>  knit  U|s>u  a  straight  h  »e  flaps  of  the  proper  form  for  the  h  ••  1  arid  U»:  4th.  The  wheel, 
f,  and  the  elevating  arm.  combined  with  the  »<  veinl  pnrt^  and  de%iees  mentioned  in  the  last  pieccding  rhi'm 
or  paragraph,  a*  above  <lesciils.-d,  ti«r  H-lting  iu  uiotii.u  at  the  proper  juncture  the  rnucbinei  y  for  ri  guiating  the 
(a*mation  of  the  flaps  for  the  heel  and  tin-. 

16.  Light  Suadr  por  Billiard  Table;  David  Conlin,  City  of  New  York. 

Claim — A  shade  for  billiard  tables,  Ac,  having  two  reflecting  parts,  and  otherwise  mad-;  as  described. 

17.  Hakbt,  Thomaa  Crane,  Fort  Atkinson,  Wisconsin. 

Claim— My  improv.  d  harvesting  rakes  for  gathering  ami  cl  vating  cut  stalks  of  grain  pp»|mratory  to 
binding  the  same  into  sheaves,  wh.  n  the  said  rak  •  is  compewed  of  side  haii.lb  n,  gmheriog  ringers,  and  swing- 
ing legs,  or  the  equivalents  of  the  same,  us  set  foith. 

15.  LocE ;  Tlioma*  Dougherty,  Macon,  Oeorgia. 

Claim — The  employment  of  the  spring  tumblers,  when  constructed  and  operated  in  the  manner  described, 
in  oonnexion  with  the  bolt,  the  aiid  springs  being  deUiued  by  the  key  to  let  tin;  bolt  slide. 

19.  Chum  Pump;  Daniel  Du  Pr*.  Raleigh,  North  Carolina. 

Claim — 1st,  The  endless  chain  for  raising  water,  composed  of  the  curved  detschable  links,  when  mid  links 
are  constructed  nud  united  in  the  manner  set  forth.  2d,  Keeping  the  chain  stiff  between  the  upper  and  lower 
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pallejr«,  t'T  mean*  of  projections  on  the  link*.   3d.  Tho  combination  of  the  curved  linlu  with  the  peculiarly 
shaped  curved  bucket*,  when  coiwtmcted  in  the  manner  act  forth. 

20.  Railroad  Chairs;  ffm,  It.  Dunning,  Geneva,  New  York. 

Claim— 1st,  The  peculiar  form  of  a  partly  raisod  and  double-slotted  bed-plate.  2d.  The  peculiar  form 
ami  position  of  tho  clauip*.  one  |*itrt  of  theui  l>eing  confined  and  l»»rne  down  on  the  tie  hv  the  weight  «if  th«- 
rail  and  all  above  it.  and  the  other  part,  vis:  tho Jaw,  rating  u|khi  the  ftanch  of  the  tad  and  holding  it  nut. 
3d,  The  combination  of  the  Beveral  imru,  an  described,  or  their  meclianical  equivalent. 

21.  Htdraxts;  James  Fay,  Baltimore,  Maryland. 

Claim— The  arringemcut  of  the  ah-ck  and  chamber,  a*  constructed  with  th»  india  rubber  balU  rod.  open- 
ing in  the  top  ofb  >x,  nut.  spring,  valve  stein,  vul\e,  and  thimble,  tho  several  parts  being  used  and  operating 
conjointly,  iu  the  manner  s|>ecifted. 

22.  Horse  Power  Machines;  Win.  Field,  Providence.  Rhode  Island. 

Claim — Arranging  ami  *up|<orting  a  hollow  driving  Abaft. and  the  driven  sh  ift  passing  through  the  driver, 
whereby  Iwth  driver  and  driven  shaft  turn  in  the  same  diiccti.m,  nod  both  end*  of  the  driver  are  fully  »up- 

]»rted  by  boxes  indep  lent  of  the  shaft  |NWHinn  through  it.  while  at  tin-  some  time  the  bearing  of  Ihe'altaft 

IMuwing  through  the  hollow  driver  will  b  •  on  the  driver  only  at  n  i^.iiit  directly  opposite  it*  journal.  so  tint 
any  alight  displacement  of  either  shaft  will  not  cause  them  to  bind  on  each  other  so  as  to  increase  Uic  friction 
of  the  machine. 

23.  Machi^K  FOROpexixo  Old  Rope;  Archibald  Ford,  Newport,  Kentucky. 

Claim— The  elevated  bur  provided  with  cavitfe*.  arranged  in  the  d-  sctIIkhI  relation  to  the  feed  mechanism 
and  drum,  and  operating  iu  combination  with  the  Utter,  to  pnqaira'.uiily  open  tho  butt*  of  Lb*  rupv. 

24-  Mode  or  Starting  Citt  Railroad  Cars;  George  P.  Prick.  Baltimore,  Maryland. 

Claim— The  application  of  a  lover  acting  temporarily  up^n  the  axle  of  a  railway  carriage,  or  other  wheeled 
vehicle,  in  combination  with  tho  pulley  ami  chain,  and  whether  the  pulley  in  of  "uniform  or  differ* tit  diame- 
ters, aa  de*ril>ed.  Also,  such  lever,  in  combination  with  the  rutcli  t  wheel  aud  catch,  iu  their  application  to 
railway  or  other  wheeled  vehicle*.  Als<»,  the  cord,  whereby  the  lever  mnv  U'  lousciicd  from  the  catch  at  the 
will  of  the  driver,  iu  combination  with  the  *aid  lever,  and  catch  pulley,  and  chain,  when  applied  to  a  railway 
carriage,  or  other  wheel. -d  vehicles.  Alt" «.  the  combination  of  the  catch  and  ratchet  wheel  with  the  cliain  and 
weight,  described  in  the  fun-going  sixxifkaliou,  whereby  the.  vugagiug  and  disengaging  of  the  catch  i»  ope- 
rated by  the  motion  of  tho  draft  bar. 

25.  Legs  roR  Piasos;  Felix  and  Charles  Colin,  City  of  New  York. 

Claim— The  glass  socket,  so  mounted  in  the  leg*  of  musical  inatrum-oU.  that  the  eacnpe  of  sound  from 
the  instrument  to  the  flour  la  cliccked,  without  injuring  Um?  appearauce  or  eudanget-iug  the  strength  or  dura- 
bility of  the  instrument. 

20.  MoitiT  Boxes  roa  Stages,  Ac;  T.  W.  Gibbons,  Franklin,  New  Jersey. 

Claim— 1st.  The  U>x  provide!  with  the  drawer*,  the  former  having  a  flap  or  door  in  its  bottom,  and  ar- 
ranged to  operate  aa  ael  forth.  2d.  The  change  slide  or  plate,  ono  or  more,  used  in  connexion  with  tube*,  and 
arranged  relatively  with  drawer  to  op -rate  a*  set  forth.  3d.  In  combination  with  the  drawer*  aud  change 
plate  or  plates,  the  bell  and  index,  and  dial,  arranged  as  aet  forth. 

27.  Safety  Caoi  roa  Coal  Shafts;  D.  0 lover.  Township  of  Cus,  Schuylkill  Co.,  Pennsylvania. 

Claim— The  construction  of  the  cage  in  two  separate  section*,  separated  at  the  guides,  and  so  connected 
by  hlugea  at  the  top  of  the  bottom  of  tho  sill  that,  when  the  rope  or  chain  used  in  hoisting  breaks,  or  th* 
power  ceases  to  Operate,  the  case  shall  open  nt  the  top  where  the  aeelious  are  joined,  and  the  height  and 
weight  of  each  section  shall  operate  ax  a  lever  and  weight  to  force  the  iron  shoe  on  the  ends  of  the  silk 
and  pieces  powerfully  agaimt  and  into  the  guides,  and  by  this  means  entirely  prevent  the.  dropping  of  the 
cagw  and  car  down  the  shaft. 

28.  CLEA.vt.to  Spixxixo  Mile  CARRIAGE  Tops;  Robert  0 reave*.  Philadelphia.  Pennsylvania. 

Claim— The  described  moie  of  cleaning  mule  carriage  tops,  or  any  mechanical  equivalent  thereto. 

29.  Wind  Wheels:  W.  L.  Gregory,  Theresa,  New  York. 

Halm— The  arrangement  of  the  main  vane  and  the  regulating  vane,  to  operate  In  combination  with 
the  wings,  as  described. 

SO.  Rockisu  Carri voe;  Albert  C-  Griswold.  Hartford,  and  Walter  R.  Griswold.  Durham.  Connecticut. 

Claim — The  employment  of  the  rockers-  iti  combination  with  the  seat*  or  cribs.  Also,  the  railway  track 
or  frame  work  with  the  cords  or  rod*  ami  springs,  when  used  as  described.  Also,  the  employment  of  the 
elastic  substance  attached  to  the  rocker,  for  the  purpose  described. 

31.  Paddle-wheel;  John  W.  Harris,  Durhamville,  New  York. 

Claim— Constructing  paddle-wheels  for  boats  in  such  a  manner  that  the  paddles  may  be  folded  later- 
ally upon  the  frame,  and  the  wheel  thereby  withdrawn  from  projecting  beyond  tbe  sides  of  the  boat,  of 
extended  at  pi  asuro,  whether  the  boat  he  in  motion  or  at  r.st,  the  paddles  beiug  connected  to  tbe  frame 
work,  and  their  outer  edge*  of  the  form  shown. 

32.  RotaTIXQ  Duxpisg  C\r;  Wm.  A.  Uawkos.  Corinth,  New  York. 

Claim— The  arrangement  and  combination  of  the  rotating  platform,  provided  with  dumping  boxes,  with 
the  shaft  and  gearing,  and  th«s  clutches,  aa  described,  so  that  the  car  may  be  propelled,  and  tbe  damping 
boxes  rotated  by  turning  shaft,  as  desired. 

33.  Mattress;  Henry  W.  Henley,  City  of  New  York. 

Claim— The  use  or  employment  of  the  serrated  section,  wbeu  the  tame  shall  be  combined  for  tbe  par 
pose  specified. 

84.  Harrows;  J.  Herald  and  C.  B. Tompkins,  Trumansburg,  New  York. 

Claim — The  arrangement  of  the  platen  with  recesses  aud  projections,  and  with  a  hole  in  their  centre, 
for  the  purpose  of  securing  the  bars  and  the  tooth,  iu  the  manner  specified. 
36.  Machine  for  Movixo  Irojc  at  the  Rolls;  Charles  Hewitt,  Trenton,  New  Jersey. 

Claim — The  movable  floors,  platforms,  or  supports,  for  moving  iron  or  other  metal  at  tbe  rolls  whu> 
in  process  of  manufacture,  constructed  as  described,  or  otherwise  substantially  the  some. 
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3&  Macbtxt  for  Workirq  Butter;  Gideon  Hotchklss,  Windsor,  New  York. 

Claim — The  combination  of  the  lever  stern  ladle  and  oblong  bowl,  by  means  of  the  revolving  joint,  the 
projecting  cope,  and  follower  ladle,  as  described. 

37.  Loom  Tmrus;  Wm.  II.  Howard.  Philadelphia,  Pennsylvania. 

Claim — The  rollers  twining  in  bearing  or  steps,  arranged  to  yield  independently  of,  and  In  contrary 
directions  to,  each  other,  on  the  opening  of  the  warp  threads,  as  set  forth. 

38.  Ooxbtructiox  or  Prisons;  Enoch  Jacobs,  Cincinnati,  Ohio. 

Claim — A  secret  passage  or  gnard  chamber  a  rout  id  the  outside  of  an  iron  plate  jail,  and  between  said 
jail  and  a  surrounding  enclosure,  constructed  and  arranged  as  described. 

39.  Manufacturing  K jotted  Fabrics;  Joseph  K.  Kllbourn,  Pittsficld,  Massachusetts,  and  Edward  E.  Kll- 

bourn,  Litchfield,  Connecticut. 

Claim— The  iifw  knitted  f.ibrir  composed  of  columns  of  stitches  oblique  to  each  other,  hav. 

ing  openings  at  the  places  where  the  oblique  columns  of  stitches  diverge. 

40.  Saw  Funra  Machine;  T.  E.  King,  West  Andover,  Ohio. 

Claim— The  suspending  the  Ale-holder  npon  arms,  so  that  It  if  susceptible  of  adjustment  horizontally, 
vertically,  and  obliquely,  and  lit  combination  with  the  curved  faced  slot  In  the  holder. 

41.  Maori**  fob  Sawino  Circular  Bevels;  John  Lcmmnn,  Cincinnati,  Ohio. 

Claim— The  adjustable  rest  hinged  to  the  bed,  in  the  manner  described,  and  adjustable  vertically  with 
reference  thereto. 

42.  Buxo  Cutter  ;  Josiah  Kirby,  Cincinnati,  Ohio. 

Claim — The  mode  of  pointing  the  lowor  or  la»t  end  cnt  of  the  pint;  or  bung  by  forcing  It  into  a  sepa- 
rate dog,  made  and  used  substantially  as  described.  Also,  tlm  mode  of  lifting  the  plug  out  of  the  dog,  after 
it  has  been  compressed,  by  means  of  rod,  <i',  when  operated  In  the  mauocr  described.  Also,  the  mode  or 
driving  the  plug  out  or  the  cutter  into  the  compressing  dog  b>  movable  rod,  when  operating  in  the  manner 
described. 

43.  Adjustable  Hammer  for  He  vol  vino  Fir*  Arms  ;  Alex.  Le  Mat,  New  Orleans,  Louisiana. 

Claim— Providing  the  hammer  with  a  hinged  head,  so  arranged  that  it  shall  present  the  same  face  in 
ilifTcrent  directions,  for  tho  purpewe  of  discharging.  In  succession,  different  barrels,  or  a  grape  shot  pistol 
and  a  revolving  Are  arm,  as  may  be  desired,  and  providing'  the  same  with  small  lateral  wings  for  locking 
the  revolving  chambers  In  position,  in  the  manner  set  forth. 

44.  Automatic  Finger  for  Clorixo  the  Vent  or  Cannons,  Ac;  Alex.  Le  Mat,  New  Orleans,  Louisiana. 
Claim— 1st,  The  apparatus  with  automatic  finger,  substantially  as  described.   2d,  The  inclined  plane, 

in  the  manner  and  purpose  described,  or  as  an  equivalent,  the  inclination  of  the  slot  of  the  percussion  lock, 
Jhr  the  purpose  set  forth. 

45.  Compound  Railroad  Axles;  IT.  J.  Lombaert,  Philadelphia.  Pennsylvania. 

Claim— The  divided  tubular  axle  and  the  solid  undivided  centre  piece  or  mandrel,  when  tho  same  are 
constructed  and  combined  together,  with  each  other  and  with  tho  wheels,  so  that  the  said  two  tubular 
parts  shall  project  through  their  respective  wheels  and  form  their  journals,  and  also  rotate  out  of  contact 
and  independently  of  each  other. 

46.  Fin* acb  Urate  Bars;  Warren  S.  Low,  Albany,  Now  York. 

Claim— Tho  combination  of  the  corrugated  and  circular  removable  face  piece  with  the  body  of  a  furnace 
grate  bar,  in  the  manner  set  forth. 

47.  8boe  Sole;  Wm.  J.  Lyman,  East  Hampton,  Massachusetts. 

Claim— The  use.  or  application,  or  employment  of  metallic  in-soles  to  shoes,  boot*,  Ac. 

48.  lliRTEsmo  Machines;  It.  II.  Luther,  Warren,  Rhodo  Island. 

Claim — 1st,  Attaching  the  finger  bar,  P,  to  the  frame,  J,  suspended  on  the  shaft,  K.  and  fitted  between 
bars.  3  J,  on  frame,  o.  and  arranged  on  shaft.  11,  so  that  the  linger  bar,  n,  and  sickles  may,  when  necessary, 
be  elevated,  and  placed  directly  over  the  main  wheel  ami  shaft.  *Jd,  Adjusting  the  finger  har,  P,  and  sickles, 
in  a  more  or  leas  inclined  position,  in  order  to  cut  the  grass  or  grain  the  desired  height,  by  having  the 
finger  l«ar  attached  to  a  circular  frame,  o.  fitted  on  the  arm  of  tho  driving  wheel,  and  secured  at  the  desired 
joint  by  means  of  the  lever  and  projections,  or  any  equivalent  fastening.  3d,  The  arrangement  and  com- 
bination of  the  frames,  J  «,  applied  to  the  driving  wheel  in  conuexiwn  with  the  gearing,  respectively  on  the 
wheel,  r,  shafts,  1 1,  and  In  the  frame,  J. 

49.  Burxibbtx©  Mouldings  ;  Robert  Marcher,  City  of  New  York. 

Claim — Attaching  a  self-adjusting  bnrni*hcr  to  a  reciprocating  plate  or  carriage,  when  used  In  connex- 
ion with  a  moulding  suspended  and  attached  to  the  machine  in  the  manner  aa  shown,  or  in  any  equivalent 
way,  to  admit  of  being  acted  upon  by  the  burnisher. 
60.  Macmimrs  for  Finishing  Bricks;  W.  H.  Mayo,  City  of  New  York. 

Claim— The  combination  of  the  box,  plunger,  and  plates,  with  or  without  the  feed  block,  substantially 
*>  set  forth. 

M.  Manufacture  or  India  Rubber  Blankets  or  Aprons  used  ix  tux,  Printing  or  Fabrics,  Books,  Ac;  Charles 
McBumey,  Boston,  Massachusetts. 

Claim— Bringing  the  blanket  to  ■  uniform  thickness  and  smooth  surface,  by  passing  it  between  a  re- 
volving emery  roll  and  a  revolving  feed  roll,  so  arranged  with  respect  to  each  other  that  the  surface  of  the 
fsed  roll  Khali  be  ground  by  the  emery  wheel,  as  set  forth. 
62.  Rot  ART  II  arrows;  J.  W.  McLean,  Lebanon,  Indiana. 

Claim— The  combination  of  the  specified  obliquely  set  teeth,  with  two  or  more  harrow  frames  revolv- 
Ing  in  opposite  directions,  as  set  forth. 
43.  Pcwlmo  Machixrs;  James  8.  Moody,  Cincinnati,  Ohio. 

CI ^im  The  employment  of  an  endlesa  belt,  arranged  snd  operated  ss  described,  to  carry  one  or  more 

book*  to  draw  the  thread  through  the  cloth.  Also. the  tension  collsr.  embracing  the  thread  and  needle,  and 
•Derating  to  hold  the  thread,  in  the  manner  set  forth.   Also,  alternately  holding  and  releasing  the  double 
pointed  needle  by  mean*  of  sliding  key*,  operating  no  a*  to  pa«a  through  notches  towards  the  ends  of  fcud 
uerdlc  at  the  proper  time*,  arranged  in  the  manner  set  forth. 
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54.  Tarss  for  Brtmrs.  Roars,  *r  ;  Samuel  J.  Reeves,"  Philadelphia,  Pennsylvania,  and  Montgomery  C 
Meigs,  Washington  City,  D.  C. 

Claim— The  mode  of  trussing  or  stiffening  a  curved  or  arched  beam  or  rafter  for  bridge*  or  room,  br 
moans  of  tension  rod*  or  ties  of  metal,  wood,  or  other  suitable  materia), coooected  at  their  outer  ends  with 
the  arched  or  curved  beam  or  rafter  at  venous  point  a,  and  converging  toward*,  and  connected  together  at, 
thHr  inner  ends  at  a  point  within  the  space  contained  between  the  are  or  arched  or  carved  beam  or  rafter, 
and  the  straight  line  Joining  its  extremities,  aubatantialJj  aa  described. 

56.  Apparatus  for  Drtino;  Glue;  M.  Newbaucr  and  P.  Adc-lman,  City  of  New  York. 

Claim— Tho  arrangement  of  a  chamber  of  circular  or  polygonal  form,  which  ia  provided  with  a  fan 
blower,  or  its  equivalent,  to  which  air  of  the  proper  temperature  la  conducted  by  means  of  a  pipe  and  tube, 
for  the  purpoac  of  drying  the  cakes  of  glue. 

66.  Steam  Boilers;  Wm.  Oldman,  Buffalo,  New  York. 

Claim— Tho  central  water  space  in  the  combustion  chamber,  arranged  In  relation  to  the  annnlar  water 
apace,  and  to  the  tubea,  or  their  respective  equivalents,  for  the  purpose  of  inducing  an  active  circulation 
of  the  water  radially  among  tlni  tulva,  with  tbe  advantages  explained. 

57.  ArPAR.iTCB  for  Exmnmxu  Stereoscopic  PicTrREs;  Stuart  Perry,  Newport,  New  York. 

CI  ill  in — ltd.  A  movable  frame  work  for  holding  a  series  of  stereoscopic  picture*,  from  which  tbe  pic- 
tures are  brought  to  be  inspected,  and  then  returned  to  it  again  by  a  mechaniam  operated  hy  the  user.  2d, 
Bringing  earh  individual  picture  or  pair  of  pictures,  in  suecessktn.  to  the  aame  point  or  place,  before  they 
are  projected  from  their  compartment*  to  be  exhibited,  by  mechanism.  3d,  In  combination  with  a  movable 
picture  bolder,  a  reciprocating  currying  frame,  that  catches  each  picture  Or  pair  of  pictures,  in  succession, 
and  carries  them  to  tbe  place  where  they  are  to  be  inspected,  and  returns  them  to  their  comportment  again. 
4th,  In  combination  with  a  box  or  raw  containing  within  it  a  series  or  pictures  and  a  mechanism  for  pro- 
jecting tlictn  from  said  case,  a  frame  work  on  the  outside  of  Maid  box  or  cum?  for  receiving  said  picture.  6th, 
The  slots  in  the  picture-holder  barrier  and  in  the  box  or  cast',  so  that  the  picture,  from  its  compartment*, 
in  the  picture-holder,  may  be  projected  th  rough  both  slots  or  openings  to  the  outside  of  the  box.  6th,  Tbe 
friction  broke,  or  its  equivalent,  for  holding  the  picture-holder  and  prevent  it  from  moving  until  started  by 
the  crank.  7th,  Making  the  frame  in  sections  or  with  mi  opening,  for  the  purpose  of  introducing  the  pic- 
tures through  said  frame  into  the  compartments  of  the  picture-holder  as  well  as  removing  them  therefrom, 
btli.  The  r lamps,  as  applied  t<«  single  or  double  pictures,  for  the  purpose  of  strengthening  them,  preventinx 
their  warping  or  landing,  and  thus  facilitating  their  pucange  through  the  slot,  which  they  must  pas* 
through,  to  the  place  where  they  are  exhibited. 

53.  Macuinert  for  Drtixu  Paper;  Edward  L.  Perkins,  Roxbury,  Massachusetts. 

Claim — Feeding  the  piper  from  a  roll  outside  of  the  drying  chamber,  through  proper  opening*,  to  a 
series  of  rollers,  and  then  conducting  it  over  said  rollers  vertically  through  the  apparatus,  and  subjecting 
it,  during  it*  pn*«ize.  to  a  gentle  current  of  healed  air.  produced  by  forming  inlets  at  the  bottom  f.«r  the 
reception  of  the  atmospheric  air,  which  paaaes  up  and  is  heutcd  by  a  suitable  heating  apparatus,  and  escapes 
readily  through  ap.-rturc*  at  the  top,  and  thou  out  of  lb:  drying  chamber  through  proper  openings  to  a 
receiving  roller. 

59.  Tail  Piecr*  pot.  Violin*;  John  Pfhff.  Philadelphia,  Pennsylvania. 

Claim— The  m«dal  tail  pieces  with  an  eye  adapted  to  the  detachable  pin.  recesses  for  the  reception  of  the 
strings,  and  with  the  rib,  n*  set  forth. 

00.  Ct  ttimi  Ot  r  Strap  Hin<<es;  Samuel  M.  Richardson,  City  of  New  York. 

Claim— The  relieving  die,  in  combination  with  the  shaping  die  and  cutter,  In  tbe  manner  specified. 

01.  Di  st-pan;  J.  Hall  Kohrtnan,  Philadelphia,  Pennsylvania. 

Claim — A  dust-pan,  having  Its  bottom  corrugated  and  its  back  edge  aeamed  over,  for  the  purpose*  of 
making  the  bottom  of  tie*  pnn  rigid  without  exteudiug  any  bra**)  from  tbe  handle,  and  rendering  utine- 
eessary  tlic  wiring  of  the  back  edge  of  the  pan. 

62.  Fcrnacrs  and  Stotes;  Charles  B.  Sawyer,  Fitchburg,  Massachusetts. 

Claim — 1st,  The  arrangement  of  tbe  closed -topped  flrc-pota,  gas  or  combustion  chamber,  Mrs  or  draft 
flues,  small  go*  openings,  and  air  heating  flues,  in  relation  to  each  .other.  &L  The  arrangement  of  the 
horizontal  ventilating  flue,  ventilating  chamber,  and  exit  ventilating  Hue,  and  right-angled  draft  flue,  In 
relation  to  each  other  and  in  tbe  lop  of  tho  furnace. 

63.  Spring  Bemtead  Bottoms;  George  Schott  and  John  Loudon,  City  of  New  York. 

Claim — The  arrangement  of  the  eyes,  elastic  cord  or  strap,  and  hooks,  on  the  ends  of  tbe  slat*.  Also, 
tho  studs,  constructed  and  acting  to  sustain  tbe  slat*  on  the  strap  or  clastic  cord. 

64.  Guxnixa  Mills;  Joseph  Sedgebeer,  Cincinnati,  Ohio. 

Claim — 1st.  Constructing  the  rotating  plate  with  the  same  dress  or  finish  upon  its  grinding  Lace  as  that 
of  tbe  stationary  plate.    2d,  The  diamond-shaped  teeth,  arranged  as  set  f>rth. 

65.  Means  op  Securing  thr  Bim  op  Bench  Planes;  Charles  W.  Scely  and  Benjamin  F.  Locke,  Wellington, 

Ohio. 

Claim— Stopping  the  upper  end  of  the  interposed  bit  below  the  screw,  and  upsetting  it  wo  aa  to  catch 
into  tho  cross  serrations  In  tho  bed-piece. 

66.  Mode  op  Switching  Opp  Railroao  Cars  prom  one  Track  to  another;  M.  Semplc,  Philadelphia,  Pa. 

CI  Him— The  immovable  switch  or  turnout,  In  combination  with  the  guide  bars,  when  arranged  as  de- 
scribed. 

67.  Machine  for  Raikino  Water;  Peter  Shank,  Jefferson  Township,  Ohio. 

Claim— The  combination  of  the  horixontal  float  wheel,  tbe  crank  motion  (as  produced  by  the  three  pins) 
which  give*  six  motions  of  the  pump  to  one  revolution  of  the  wheel,  and  tbe  horizontal  double  pump, 
fig.  Operating  Macuinirt  bt  Doo  Power;  Dexter  C.  Slater,  Lawrence,  Now  York. 

Claim— The  arrangement  and  combination  of  the  wheel,  abaft,  cam,  and  leter,  aa  act  forth. 

69.  Cherhe-c  utters ;  Do  Witt  Stevens,  Newark,  New  Jersey.' 

Claim — 1st,  The  arrangement  of  tbe  platform  with  tbe  projecting  ring*,  to  operate  tn  combination 
with  tbe  corrugated  cutting  edge  of  the  knife.  24,  The  are,  arranged  In  combination  with  the  platform, 
with  the  handle,  and  with  the  knife,  so  that  the  cheeae  on  tbe  platform  can  be  cut  up  in  slices  of  any  given 
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weight  3*1.  The  arrangement  and  combination  of  the  leTer,  the  link,  and  the  slide,  (or  the  purpose  of 

operating  the  knife. 

"0.  ftocKixo  Cradle;  W.  D.  Towkabury,  Cuylersville,  New  York. 

CWib — The  two  escapement  wheel*,  (irrauged  iu  combination  with  the  verge  and  with  the  arm,  in  the 
manner  d*  scribed. 

71.  Method  or  Prixttxo  Baxx  Notis  ;  Alfred  Tlcbenor,  Newark,  New  Jersey. 

Claim — lit.  The  making  hank  notes,  and  other  engraved  plates  or  sections  of  platen,  with  tonifue  and 

groove  or  dowel  Joint*.  ?d,  The  locking  togvther  tongue  and  grooved  bank  note  or  other  engraved  plates, 
by  a  chase,  having  it  formed  with  tongue  or  groove,  or  with  dowels  made  to  match  or  correspond  to  the 
ends  and  aides  of  the  toncue  and  grooved  plate,  which  chase  is  made  in  j  ' 
with  set-screws,  as  described. 

TL  Bts-nivE5  ;  Uncles  8.  Turrey,  Bangot, 

Claim — Providing  the  troughs  In  the  top*  of  the  comb-bars,  arranged  with  the  series  of  conducting 
tabes  for  convoying  the  feed  to  the  troughs,  and  with  apertures  or  slots  for  the  free  exit  of  the  moisture  to 
the  condenser. 

73.  Buck  Machixx  ;  William  S.  Watson,  Madison,  Indiana. 

Claim — 1st,  The  combination  and  arrangement  with  a  stationary  p resting  block  of  an  intermittently 
r*d()ri>rating  press-box, formed  with  one  or  more  chambers. and  provided  with  one  or  more  plungers, hav- 
ing s  joint  motion  with  the  press-box,  and  an  Independent  movement  thereto.  2d,  The  combination  with 
the  Intermittently  reciprocating  press-box,  of  the  top  nnd  bottom  holding  slides,  or  either  of  them,  sr- 
nnwl  to  move  conjointly  with  the  press-box,  and  independently  of  it.  3d,  Mounting  the  intermittently 
reciprocating  press-box  with  a  feed-box,  having  one  or  uioro  chambers. 

74.  Macmxe  for  Fixhhiso  Leather;  T.  F.  Weston,  Salem,  Massachusetts. 

CI  Aim — 1st,  The  combination  and  arrangement  of  the  devices  herein  described,  or  their  mechanical 
equivalents,  for  changing  the  an  pie  of  the  tool  while  the  machine  Is  in  motion,  so  as  to  cause  it  to  operate 
upon  the  latter  first  with  a  sharp  edge,  to  take  out  it*  inequalities,  and  then  with  a  dull  or  blunt  edge,  to 
smooth  the  leather,  the  successive  operation*  producing  the  peculiar  effect  desired.  2d,  The  arrangement 
of  devices  herein  described,  for  giving  positive  motions  to  the  tool,  for  lifting  it  from,  and  holding  it  down 
upon,  the  bed,  the  same  consisting  of  the  sliding  bar  and  friction  box. 

7&.  Omxihos  Register;  Robert  F.  White,  City  of  New  York. 

Claim—  The  spring  platform,  arranged  In  combination  with  the  hammer,  and  with  the  Index,  and  ope- 
rated by  the  lever,  or  its  equivalent,  iu  the  manner  specified. 

76.  Lock  Attaciimkxt;  John  M.  Wilson,  Philadelphia,  Pennsylvania. 

Claim — The  arrangement.  In  combination  with  a  lock  nnd  door  of  the  box,  key-boles,  ward*,  guard, 
plate,  pivoted  stops,  and  springs,  arranged  in  the  manner  set  forth. 

77.  Wajb!-\o  Machixi;  Samuel  Wlswall,  Hyde  Park,  Vermont. 

Claim— The  arrangement  and  combination,  within  the  oscillating  cylinder  of  a  receiving  chamber, 
having  plates  and  a  door,  when  snid  door  is  corrugated  on  one  side  and  hinged  to  one  of  the  plates,  so  that 
Mi»d  door  may  serve  as  a  rubbing  board,  and  also  as  a  presser. 

78.  Ccltivators;  John  Young.  Jollot,  Illinois. 

Claim— 1st,  The  combination  of  the  screw  extension  on  the  bottom  of  the  standard,  with  the  obliqus 
slotted  easting*  attached  to  the  frout  side  of  the  crocs- bar  of  the  beam,  ttd,  The  combination  of  the  sta- 
tionary vertically  perforated  bur  with  the  adjustable  rake  or  harrow  arranged  on  a  cultivator,  as  set  forth. 

78.  Burglars'  Alarm  Pistol;  John  G.Clark,  Assignor  to  self,  D.  U.  Colling, and  Samuel  W.  Hatch,  Augusta, 


Claim— 1st,  A  pistol,  arranged  on  a  vertical  suspension  guide  of  a  hammer,  so  that  the  explosion  of  its 
cap  and  the  firing  of  its  charges  may  bo  accomplished  by  concussions  of  the  pistol  and  hammer.  2d,  Hold- 
ing the-  pistol  suspended  by  the  means  and  in  the  particular  manner  described. 

90.  Machines  for  Trmscrixo  Cur ;  J.  D.  Custer,  Norristown,  Pennsylvania,  Assignor  to  self  and  J.  M.  Ro- 
berto, Perth  Amboy,  New  , 


Clslm— The  arrwnKf  nirnt  and  combination  of  the  stationary  toothed  rim  encompassing  the  pit,  the 
frame,  with  the  gearing  attached  to  its  outer  end*,  the  pinion  of  the  shaft  .x.  gearing  into  the  rim,  and  the 
rod  or  shaft,  r,  connected  with  tbo  frame,  the  hollow  shaft,  g,  ou  the  shall,  b,  and  the  belt  passing  around 
the  pulleys,  lis  set  forth. 

51.  Steerixu  Apparatcs;  Wm.  Goodsoc,  Assignor  to  self  snd  Isaac  Ay  res,  Manchester  Massachusetts. 
Claim  The  combination  of  the  toothed  segment  and  the  curved  way,  operating  as  set  forth. 

52.  Stoves  ;  C.  Harris  and  l'aul  W.  Zoiner,  Assignors  to  selves  and  J.  Langstalf,  Cincinnati,  Ohio. 

Claim  Tbo  arrangement  and  combination  of  the  damper,  chamber,  douhlewallcd  case,  and  pipe,  so 

that  the  damper  which  pertains  to  the  oven  shall,  when  drawn  out,  extend  across  the  bottom  of  tbe^nlpc, 


and  cause  the  products  of  combustion  to  circulate  as  described,  and  when  closed  shall  permit  a  i 
draft 

€3.  Apparatus  for  Heaiixo  Water;  George  L.  Ingersoll,  Assignor  to  J.  E.  Ingcrsoll,  Cleveland,  Ohio. 

Claim— The  double  cylinder  heater,  the  same  tK>iug  united  by  the  plates  so  as  to  form  the  space  for  the 
ascraaioa  of  the  beat,  and  by  the  pieces,  t>  b,  for  the  passage  of  the  water,  the  heating  space  being  covered 
by  the  cap,  and  the  parts  hero  named  being  arranged  as  set  forth.  Also,  in  combination  with  the  two 
cylinders,  the  ingress  pipe,  extending  to  near  the  bottom  of  the  cylinder,  the  exit  pipe,  and  the  pipe,  in  con- 
nexion with  the  pipe*,  d  s,  for  the  purpose  of  establishing  a  circulation  and  rapid  heating  of  the  water. 


ik'iHii  with  the  pipe*, 

M.;SaoE-RXiT*»;  Ira  Merritt,  Abington,  Assignor  to  self  and  L.  8.  Merritt,  Weymouth,  Massachusetts. 

*  Claim— The  described  knife-holder,  in  combination  with  an  oxtensiblo  blade,  so  arranged  that  as  the 
blade  is  worn  it  may  be  protruded. 

8&  SrrRiT  Gas  Burners;  Charles  Miller,  Assignor  to  Henry  Danford,  8t  Louis,  Missouri. 

Claim— The  arrangement  of  the  valve  over  the  tube  and  wick,  for  the  purpose  of  extlngni* hing  the 
flame,  or  regulating  iu  six*  and  altering  iU  direction. 
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*G.  DtAPnUAoM  for  Pnr>TfvjR*pnrc  Cameras;  Felix  Miller  and  Alois  Wirschlng,  Assignors  to  Felix  Miller  and 

II.  II.  IJaydcn,  City  of  New  York. 

Clnlm — The  arrangement  and  combination  of  the  plates,  the  notched  plate,  and  springs,  as  desrribed- 

[  A  nambcr  of  enrred  plates  are  placed  in  a  tube  in  front  of  the  lens,  so  as  to  form  apertures  of  different 
sixes  few  increasing  or  diminishing  tho  Intensity  or  sharpness  of  the  light  into  the  camera  from  the  object, 
in  taking  photographic  pictures.] 

87.  PowBE  Psnrnwo  Presses;  Jedediuh  Morse,  Canton,  Assignor  to  the  8.  P.  Buggies  Power  Press  Menufae- 

turlng  Company,  DoMon.  Massachusetts. 

Claim — The  improvement  in  the  construction  of  each  of  the  platen  rails,  the  same  consisting  in  the 
chute  and  a  notch  or  depression  arranged  therein,  and  with  reference  to  the  rollers  or  tapes,  in  manner 
as  specified.  Also,  the  arrangement  and  combination  of  the  slider  with  the  operating  cam  and  the  pin  or 
stud  on  the  rocker  toggle,  such  slider  being  actuated  by  a  foot-treadle,  a  spring,  and  the  cam  of  the  toggle. 
Also,  the  mode  of  insuring  tbo  return  movement  of  the  toggles,  and  their  gradual  forward  motion,  after 
each  impression  has  taken  place,  the  same  being  accomplished  by  the  notched  wheel  or  its  notch.  Also, 
the  mode  of  constructing  the  gears  for  operating  tho  frlsket-carricr,  vir.:  with  the  toothed  arcs,  and  the 
concave  and  convex  arcs,  unprovided  with  teeth.  I  do  not  claim  the  subject  of  the  United  States  patent 
No.  7205— but  I  claim  the  combination  of  the  two,  or  any  other  suitable  number  of  wheels,  lever  nippers 
(applied  respectively  to  them),  and  their  opening  and  closing  bars,  or  mechanical  equivalents  for  such  bars. 
Also,  the  sjiecinVd  mode  of  constructing  each  of  the  nippers  for  receiving  the  sheet  of  paper  from  the  table, 
vis :  so  that  each  jaw  may  move  away  from  the  other  while  the  upper  is  being  raised,  the  same  producing 
the  advantages  not  only  of  insuring  tho  pasaag-  of  the  lower  Jaw  underneath  the  sheet  of  paper  simultane- 
ously with  that  of  the  other  jaw  over  it,  but  of  both  jaws  closing  upon  the  paper  at  one  and  the  same  time, 
«n  as  not  to  lift  it  out  of  place.  Also,  tho  mode  of  constructing  the  lower  jaw  of  each  pair  of  nippers,  vis : 
with  ft  lip  or  bund  arranged  thereon.  Also,  tho  mode  of  applying  and  operating  each  of  the  points,  via: 
hinging  or  jointing  it  to  the  table,  and  combining  with  it  a  stop  arid  lever,  or  the  equivalents  therefor. 
Also,  the  improved  method  of  operating  the  frisket-carrier,  the  same  consisting  in  causing  it  to  descend  and 
pass  in  an  inclined  position  under  the  delivering  tapes  and  rollers,  while  the  nippers  may  be  approaching 
the  sheet  table,  the  same  enabling  the  press  to  be  made  lower  and  shorter  than  when  the  frisket-carriftge 
is  moved  horizontally  under  the  said  delivering  tapes  or  rollers. 

38.  Machinery  roRCurnxo  Comb  Tectu;  Wm.  Noycs,  Jr,  West  Newbury,  Assignor  to  8.  C.  Noyes  k  Co, 
West  Koxbury,  Massachusetts. 

Claim — In  combination  with  the  saw,  or  the  same  and  its  peripheral  guide  or  guides,  a  mechanism  or 
means  of  pressing  or  bending  the  saw  laterally.  Also,  the  mtstc  of  producing  the  lateral  and  longitudinal 
movement*  of  the  carriage  of  tbo  comb-carrier,  vis:  by  mean*  of  the  cam  and  its  screw-thread  periphery, 
arranged  and  operating  iu  conjunction  with  a  rack  applied  to  the  said  carriage,  as  described. 

SS).  Machine  for  Converting  Oscillating  Motion  ixto  Dirxci  Circular  Motion  ;  Louis  Planer.  Assignor  to 
self  and  Joseph  Auger,  City  of  New  York. 

Claim — The  grooved  dog  having  its  tail  resting  in  a  recess,  or  equivalent  resting  place, in  the  lever,  with- 
out being  pivoted,  or  otherwise  attached  thereto, ami  having  a  spring  applied  in  combination  with  it  and  the 
said  lever,  and  the  whole  being  applied  and  cotubiucd  with  the  wheel  and  its  axle,  as  described. 

'JO.  Hooks  fob  Vest  Chains;  Anthony  Wallacb,  Assignor  to  self  and  Adolph  Wallach,  City  of  New  York. 

Claim— The  clasping  hook,  in  combination  with  the  bolt  in  the  body  of  the  vest  chain  book. 
91.  Mould*  for  Prismkq  Glass;  Thomas  Shaw,  Assignor  to  self  and  John  C  Bailey,  Philadelphia,  Penna, 

Claim — Forming  on  the  plunger  a  shoulder  of  a  sise  corresponding  to  that  of  the  upper  edge  of  the  re- 
cta in  the  base  of  the  mould,  snd  limiting  the  downward  movement  of  the  plunger,  so  that  the  said  shoulder 
•hall  coincide  or  be  slightly  below  the  said  upper  edge  of  the  recess. 

»2.  Ploo  Bedstead  Fastening;  Jacob  J.  Smith,  Assignor  to  self  and  J.  II.  Pugh.  Philadelphia,  Penna. 

Claim— 1st,  A  double  plug  fastening  for  bedsteads,  consisting  of  the  two  distinct  |«rts,  so  constructed  as 
to  bo  adapted  for  being  driven  or  secured  into  the  jwst  and  rail  re*|iectively,  and  also  fitted  with  a  wedge- 
shaped  dovetail  tenon,  and  a  corresponding  groove,  operating  together  so  as  to  canst-  the  end  of  the  rail  to  be 
drawn  tightly  against  the  post,  in  the  downward  prewnire  of  the  said  rail,  after  they  are  oounected  together. 
2d,  Making  the  p<wt-plug  with  the  inclined  dovetail  groove  across  in  one  side  of  the  same,  so  as  to  operate  in 
combination  with  the  wedge-shaped  tenou  ou  the  rail-plug. 
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Note  as  to  tJie  Relation  of  Common  and  Voltaic  Electricity.* 

By  J.  J.  WATER8T0N,  Esq. 

In  the  seventh  series  of  his  "Experimental  Researches,"  Faraday 
treats  of  the  absolute  quantity  of  electricity  associated  with  the  atoms 
of  matter,  and  sums  up  with  a  statement  as  to  the  quantity  of  electricity 
associated  with  the  chemical  elements  of  a  grain  of  water,  which  has 
often  been  quoted  since  in  a  way  that  tends  to  mislead  as  to  the  poten- 
tial magnitude  of  the  forces  involved.  There  is  an  example  of  this  in 
the  last  (January)  number  of  the  Edinburgh  Review,  p.  235,  where 
the  following  passage  occurs : — "  Yet  they  find  authority  in  the  mar- 

•  From  the  hond.,  Edln.,  and  Dub.  Philosophical  Mag.,  May,  1W». 
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vellous  fact,  well  authenticated  by  Faraday,  that  one  drop  of  water 
contains,  and  may  be  made  to  evolve,  as  much  electricity  as  under  other 
manner  of  evolution  would  suffice  to  produce  a  thunderstorm."  The 
mechanical  value  of  the  chemical  force  that  unites  the  oxygen  to  the 
hydrogen  of  a  grain  of  water  is  well  known  to  be  about  equal  to  the 
weight  of  7  cwt.  exerted  through  one  foot.  That  such  amount  of  force 
would  suffice  to  produce  a  thunder-storm  is  plainly  an  idea  that  can- 
not be  entertained  ;  nor  is  it  strictly  implied  by  the  words  of  Faraday, 
which  are — 44  The  chemical  action  of  a  grain  of  water  upon  four  grairs 
of  zinc  can  evolve  electricity  equal  in  quantity  to  that  of  a  powerful 
thunder-storm."  This  was  written  in  1833,  when  the  application  of  a 
mechanical  standard  or  work  equivalent  to  molecular  forces  was  but 
little  thought  of.  To  avoid  conveying  an  incorrect  impression  now, 
it  would  be  necessary  to  underline  the  word  44  quantity,"  and  add, 
44  but  of  incomparably  less  intensity  than  that  of  a  powerful  thunder- 
storm." Tho  idea  of  the  mechanical  equivalent  of  a  grain  of  water 
being  equal  to  the  mechanical  equivalent  of  a  thunder-storm  would  thus 
be  excluded. 

The  progress  of  science,  and  tho  labors  of  Harris  especially,  has 
since  enabled  us  to  obtain  some  clearer  ideas  of  quantity  and  intensity 
as  applied  to  electricity.  "When  the  mechanical  value  of  a  constant 
quantity  under  different  degrees  of  intensity  has  been  ascertained — 
and  this  seems  practicable  with  Harris*  apparatus — we  shall  be  in  a 
position  to  estimate  exactly  the  potential  relation  between  voltaic  and 
common  eletricity.  In  the  mean  time  it  may  be  useful  to  direct  atten- 
tion to  certain  data  which  already  exist,  by  means  of  which  we  may 
roughly  calculate  an  approximate  result. 

The  great  electric  battery  of  the  celebrated  Dutch  electrician,  Van 
Merum,  consisted  of  100  jars,  each  exposing  5J  square  feet  of  coated 
glass,  making  altogether  550  square  feet.  It  is  stated  that  this  bat- 
tery, discharged  through  a  length  of  25  feet  of  iron  wire  T}cth  of  an 
inch  in  diameter,  fused  it  so  that  it  was  converted  into  red-hot  balls 
thrown  in  all  directions.  Assuming  that  the  heat  evolved  was  suffi- 
cient to  raise  the  temperature  of  the  wire  3000  degrees,  we  have  of 
a  cubic  inch  of  iron  thus  heated ;  this  is  equivalent  to  about  cubic 
inch  of  water  raised  3000  degrees,  or  15,000  grains  raised  1  degree. 

To  compare  this  battery  strictly  with  that  employed  by  Faraday, 
we  should  require  to  know  the  electric  tension  of  each  when  charged, 
as  indicated  by  the  same  electrometer;  also  the  thickness  of  the  glass 
in  each.  Such  data  are  wanting  ;  buf,  for  a  rough  estimate,  we  may 
perhaps  assume  that  they  did  not  differ  materially  in  these  particu- 
lars. 

Faraday  states  that  the  quantity  of  electricity  required  to  decom- 
pose a  single  grain  of  water  is  equal  to  800,000  charges  of  a  25  square 
feet  battery,  each  charge  made  by  thirty  turns  of  a  plate-glass  ma- 
chine, 50  inches  diameter,  in  full  action.  The  product  of  25  by  800,- 
000  is  20,000,000  square  feet  of  coated  glass.  This,  compared  with 
550,  shows  that  the  quantity  of  electricity  associated  with  1  grain  of 
water  is  upwards  of  36,000  times  the  amount  in  Van  Merum's  battery, 
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and  consequently  the  heating  power  must  be  equivalent  to  15,000 
grains  of  water  raised  36,000  degrees. 

According  to  the  experiments  of  MM.  Dulong  and  Hess,  1  litre,  or 
61  cubic  inches  of  hydrogen,  burned  in  half  a  litre  of  oxygen,  gives 
out  heat  sufficient  to  raise  3102  grms.  of  water  1°  C,  or  12*3  &s.  1° 
F.  The  water  formed  by  the  combustion  is  0*00168  fibs.  The  ratio 
this  bears  to  12-3  tt>s.  is  1  to  7345 ;  so  that  the  heat  given  out  by  the 
combustion  of  hydrogen  sufficient  to  form  1  grain  of  water,  would  raise 
7345  grains  of  water  1°  F.  in  temperature.  Comparing  this  with  15,000 
grains  raised  36,000  degrees,  we  arrive  at  the  conclusion  that  the  me- 
chanical value  of  the  electricity  required  to  decompose  1  grain  of  water 

is  less  than  f^-^th  of  the  mechanical  value  of  the  electricity  in  the 

800,000  charges  of  the  25-feet  battery.  Thus  eleven  charges  of  this 
battery  represent  the  integral  electric  force  contained  in  1  grain  of 
water. 

Edinburgh,  February  13, 1859. 


Durability  of  Electrotype  Work.*   By  Edward  Richardson. 

In  reply  to  an  inquiry  made  at  the  Institute  of  Architects,  as  to  the 
probable  durability  of  electrotype  metal,  and  its  thickness,  and  for  the 
information  of  your  general  readers,  I  may  state  that  in  1844,  being 
called  upon  to  furnish  metal  medallions,  &c,  for  the  granite  testimo- 
nial to  Major-General  Sir  Alexander  Dickson,  K.C.B.,  &c,  near  the 
Rotunda,  on  Woolwich-common,  a  very  exposed  situation,  I  suggested 
electrotype  castings.  A  consultation  of  officers  on  the  question  fol- 
lowed, the  results  being,  full  permission  to  reproduce  my  models  in 
electrotype  copper,  which  was  ably  carried  out  in  the  depth  of  a  severe 
winter  for  me,  by  Mr.  Henry  Cox,  at  Battcrsea,  now  local  manager 
of  the  Lizard  Serpentine  Company.  These  castings  were  at  that  time 
of  unusual  size  and  thickness,  viz  :  2  feet  6  inches  diameter,  and  fully 
an  eighth  of  an  inch  thick  of  solid  metal.  This  was  effected  also  with- 
out shrinking,  and  every  tool  touch  from  the  clay  model  was  repro- 
duced. These  works  have  been  now  exposed  for  15  years ;  and  I 
believe  that  500  will  give  no  perceptible  change  in  them.  They  weighed, 
as  far  as  I  can  remember,  thirty  pounds  each.  No  chasing  was  re- 
quired. Mr.  Cox,  who,  if  he  sees  this,  may  speak  for  himself,  after- 
wards executed  much  more  extensive  works  for  the  Prince  Consort,  at 
Windsor,  and  other  patrons. 

On  the  other  hand,  I  have  had,  for  years,  a  small  brass,  about  fifteen 
inches  high,  of  my  Templar,  William,  Earl  of  Pembroke,  produced  by 
the  old  fire  process,  which  cost  me  pounds  to  chase,  obliterating  every 
line  of  my  original  model,  and  weighs  nearly  J  of  a  cwt.  When  are 
we  to  rival  our  foreign  neighbors  in  this  important  branch?  The  zinc 
Berlin  process  seems  forgotton. 

•  Frum  the  Lond.  Builder,  No.  845. 


Digitized  by  Google 


125 


On  Professor  Hughes  System  of  Type-printing  Telegraphs  and  Me- 
thods of  Insulationy  with  special  reference  to  Subrnarine  Cables.* 
By  Mr.  H.  Hyde. 

(Continaed  from  page  51.) 

Discussion. — The  Chairman  said,  in  inviting  discussion  and  further 
inquiry  into  this  interesting  subject,  he  would  call  the  attention  of  the 
meeting  to  one  or  two  points  which  he  thought  worthy  of  observation. 
The  idea  of  the  introduction  of  this  self-curing  material  was  perfectly 
original,  and,  as  an  invention,  was  very  beautiful ;  but  practical  men 
would  require  it  to  be  put  to  a  very  severe  test  before  they  adopted 
it.    He  believed  it  to  be  quite  within  the  range  of  possibility  to  intro- 
duce a  sufficient  quantity  of  that  viscid  material  into  a  telegraph  cable, 
to  effect  the  purpose  which  they  had  seen  illustrated  upon  a  small  scale 
that  evening,  in  a  manner  that  must  have  been  highly  satisfactory  to 
all  present.    If  a  fracture  took  place  in  the  gutta  pcrcha  covering  at 
the  bottom  of  the  ocean,  the  cure  would  be  effected  without  the  fact 
of  the  rupture  ever  being  known,  as  it  would  immediately  heal  itself. 
The  novelty  of  this  discovery,  and  its  application  to  such  a  purpose, 
was  highly  honorable  to  Professor  Hughes.    They  must  take  it  for 
granted  that  this  semi-fluid  was  a  good  insulator ;  and,  as  it  had  the 
property  of  hardening  upon  coming  into  contact  with  the  water,  it  was 
likely  to  become  a  most  valuable  adjunct  to  gutta  percha,  which  was 
of  a  porous  nature,  and  liable  to  injury  from  fractures.  He  also  thought 
the  invention  would  be  very  valuable  as  applied  to  the  street  wires  of 
electric  telegraphs,  and  these  afforded  great  facilities  for  testing  its 
value.    The  mode  adopted  by  Professor  Hughes  for  obtaining  syn- 
chronism in  his  instrument  was  very  beautiful  and  novel.  Previous 
attempts  in  this  direction,  though  repeatedly  made,  had  hitherto  not 
succeeded.    With  regard  to  the  rapidity  with  which  the  signals  could 
be  recorded,  it  was  stated  in  the  paper  that  the  Trans- Atlantic  intelli- 
gence was  conveyed  between  Boston  and  New  York  at  the  rate  of  from 
2000  to  2500  unabbreviated  words  per  hour,  which  was  equal  to  about 
40  words  per  minute.    There  was  a  point  upon  which  it  would  be  in- 
teresting to  have  some  information.    It  was  stated  that  any  number 
of  instruments  could  be  used  in  the  circuit,  and  that  there  was  the 
power  of  cutting  off  the  communication  from  all  the  instruments,  ex- 
cept the  one  which  was  being  addressed.    Supposing  the  instruments 
at  the  two  extremities  of  the  circuit  to  be  in  communication ;  for  a 
moment  the  intermediate  circuit  would  be  interrupted.    Was  there 
any  movement  which  indicated  to  the  clerks  at  the  intermediate  in- 
struments, the  fact  that  signals  were  passing  through  the  entire  cir- 
cuit, and  must  not  be  disturbed  ? 

Professor  Hughes  replied  that  that  was  so,  and  there  was  no  fear 
of  interruption  from  the  intermediate  instruments. 

Mr.  Wm.  Smith  thought  the  experiments  which  Professor  Hughes 
had  shown  of  the  restoration  of  the  insulation  should  be  tested  under 
pressure ;  for,  after  all,  the  main  question  was  to  ascertain  how  it 

•  From  the  Jouriul  of  tho  Sodetj  of  Art*,  No.  234. 
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■would  behave  under  the  pressure  that  was  due  to  the  depth  of  the 
ocean  in  which  the  cable  was  submerged.  This  might  be  done  in  a 
closed  vessel  with  a  force-pump.  He  thought  there  was  no  difficulty 
in  producing  a  semi-fluid  substance  which  would  become  solidified  by 
the  action  of  water  ;  but  the  question  was  whether,  if  they  covered  the 
wire  with  this  preparation,  and  then  cut  through  the  gutta  percha,  the 
pressure  would  not  force  the  material  through  the  opening  and  pre- 
vent its  acting. 

The  Rev.  Walter  Mitchell  had  had  the  advantage  of  seeing  this 
experiment  tried  in  private,  where  it  could  be  conducted  with  greater 
care  and  accuracy  than  in  a  public  room,  and  the  results  were  highly 
satisfactory. 

Mr.  Wm.  Newton  begged  to  ask  whether  there  was  any  objection 
to  stating  what  the  nature  of  this  viscid  composition  was?  It  would 
be  interesting  to  the  members  to  know. 

Mr.  Hyde  replied  that  it  would  afford  him  great  pleasure  to  furnish 
as  much  information  as  possible  on  this  subject ;  but  in  almost  every 
invention  there  were  certain  things  which  it  was  expedient  to  keep  to 
themselves.  He  would  add,  with  reference  to  these  instruments  gen- 
erally, that  there  were  many  things  which  he  might  communicate  if 
he  could  do  so  in  justice  to  the  rights  and  claims  of  the  inventor. 
Unfortunately,  people  did  not  recognise,  as  he  thought  they  ought  to 
do,  the  rights  of  property  in  inventions,  and  for  that  reason  inventors 
were  obliged  to  keep  some  things  to  themselves. 

Mr.  Newton  added  that  Professor  Hughes  had  protected  his  inven- 
tion by  letters  patent ;  and  in  his  specification  he  was  bound  to  state, 
not  only  in  what  the  invention  consisted,  but  also  the  means  by  which 
he  proposed  to  carry  it  into  effect ;  and  when  the  specification  was 
enrolled,  the  inventor  must  give  the  full  details  of  it.  He  would  say 
with  regard  to  this  insulation,  it  had  been  known  for  some  time  in 
the  United  States,  and  he  had  seen  observations  in  the  public  prints 
detracting  from  its  merits.  He  alluded  to  that  in  order  to  observe 
that,  as  far  as  he  could  judge,  those  statements  were  erroneous,  and 
instead  of  the  invention  being  valueless,  it  had  been  properly  desig- 
nated as  an  exceedingly  ingenious  mode  of  iusulating  the  electric  con- 
ductor. He  agreed  with  the  opinion  expressed  that  it  was  advisable 
to  make  experiments  in  order  to  ascertain  the  manner  in  which  this 
insulating  compound  would  act  under  considerable  pressure.  With 
regard  to  the  Atlantic  cable,  he  had  never  had  any  confidence  in  it. 
It  appeared  to  him  that  any  metallic  coating  on  the  outside  must  have 
some  effect  upon  the  conductor  inside,  especially  when  the  conductor 
was  only  protected — as  in  the  case  of  the  Atlantic  cable — by  an  im- 
perfect insulator  like  gutta  percha.  Mr.  Hyde  had  stated  that  gutta 
percha  was  a  good  insulator — a  remark  which  he  (Mr.  Newton)  was 
surprised  to  hear  from  one  so  well  qualified  to  judge  of  these  matters, 
because  it  was  generally  conceded  that  gutta  percha  was  only  a  mod- 
erately good  insulator.  India  rubber  was  much  better  than  gutta 
percha,  which  had  the  peculiar  property  of  becoming  charged  with 
electricity  after  it  had  been  used  as  an  insulator  for  any  length  of 
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time,  and  was  therefore  likely  to  induce  leakage.  lie  could  mention 
one  or  two  other  modes  of  insulation  which  he  considered  preferahle 
to  that  of  gutta  percha,  and  particularly  he  would  notice  the  inven- 
tion of  Captains  Drayson  and  Binney,  of  the  Royal  Engineers.  They 
proposed,  instead  of  a  strand  of  seven  wires,  to  have  a  single  large 
conductor,  and  to  cover  that  with  a  solution  of  india  ruhber  paid  round 
with  silk,  or  some  other  non-conducting  substance,  and  to  inclose  the« 
whole  in  a  vulcanized  india  rubber  tube  which  contained  a  column  of 
air.  In  a  conductor  upon  that  principle  they  had,  in  the  first  place, 
the  insulation  of  tbe  india  rubber  ;  secondly,  the  insulation  of  the  silk ; 
thirdly,  that  of  the  air ;  and,  finally,  that  of  the  outer  india  rubber 
tube.  This  appeared  to  him  to  form  a  perfect  insulator  of  the  electric 
wire.  There  wero  other  insulating  compositions  which  had  come  under 
his  notice  professionally,  one  of  which  was  that  of  Mr.  Leonard  Wray, 
who  proposed  to  make  a  composition  formed  of  india  rubber  or  gutta 
percha,  mixed  with  silicious  matter,  and  a  resinous  substance  such  as 
shell-lac.  This  appeared  to  him  to  contain  all  the  elements  of  a  good 
insulator.  He  was  not,  however,  aware  that  this  plan  had  been  tested 
to  any  great  extent.  Another  method  had  been  introduced  by  Mr. 
Mcintosh,  but  he  did  not  consider  it  so  practical  as  the  others  to  which 
he  had  alluded. 

Mr.  Hobbs  remarked  that  there  was  novelty  jn  the  idea  of  the  ma- 
terial being  forced  out  by  the  pressure  of  the  water,  as  stated  by  some 
of  the  speakers.  If  there  was  a  hole  through  the  gutta  percha,  he 
apprehended  the  pressure  on  the  hole  would  be  the  same  as  the  pres- 
sure on  any  portion  of  the  cable,  and  he  could  not  conceive  how,  under 
such  circumstances,  the  serai-tiuid  matter  was  to  bo  forced  out. 

Mr.  Newton  would  add,  with  reference  to  the  remarks  of  the  chair- 
man, that  this  plan  would  be  applicable  to  underground  telegraph 
wires — that  it  appeared  to  him  (Mr.  Newton,)  to  require  the  action  of 
water  to  solidify  the  viscid  fluid,  and,  as  far  as  he  understood,  it  would 
not  harden  by  simple  exposure  to  the  air. 

The  Chairman  replied  that  a  simple  wound  in  the  gutta  percha 
covering  would  not  be  injurious  to  insulation  in  a  land  telegraph  wire. 
The  injurious  effect  would  only  take  place  in  the  event  of  water  getting 
into  the  pipe.  The  moment  the  wound  in  the  gutta  percha  rendered 
the  insulation  imperfect,  the  water  would  have  the  effect  of  healing  the 
wound  by  its  action  on  the  viscid  fluid. 

Mr.  Tiios.  Wink  worth  would  take  the  liberty  of  asking  one  or  two 
questions.  Should  any  fractures  occur  in  the  cable,  what  provision 
was  made  for  the  fresh  supply  of  the  semi-viscid  fluid  which  exuded 
or  oozed  out  ? 

The  Chairman. — When  it  is  exhausted  you  cannot  put  in  a  fresh 
supply. 

Professor  Hughes  explained  that  there  would  be  no  more  fluid  ex- 
uded than  was  sufficient  to  fill  up  the  space  which  was  cut  out.  If 
they  cut  the  gutta  percha  in  the  open  air,  no  more  fluid  would  ooze 
out  than  would  be  enough  to  fill  the  space,  and  therefore  the  quantity 
in  the  tube  would  be  sufficient  to  fill  up  an  innumerable  number  of 
small  fractures. 
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The  Chairman — Does  the  fluid  harden  by  exposure  to  the  air  ? 

Professor  Hughes — No ;  but  it  could  be  easily  made  to  do  so. 

The  Chairman  was  still  of  opinion  that  it  would  be  valuable  as  ap- 
plied to  land  telegraph  communication.  He  would  inquire  whether 
the  application  of  the  semi-fluid  matter  was  very  expensive  ? 

Professor  Hughes  replied  that  the  cost  was  something  below  that 
•of  gutta  percha.  It  could  be  placed  within  two  coatings,  or  between 
the  wire  and  the  single  outer  coating. 

Mr.  Ho  DBS  would  ask  what  effect  time  would  have  upon  this  mate- 
rial ?  The  substance  might  be  very  good  when  first  applied,  but  in 
time  its  properties  might  be  destroyed. 

Mr.  Hyde  replied  that  time  must  answer  that  question.    He  was 
not  able  to  do  so  at  present. 

Professor  Hughes  said  it  had  been  tried  under  water  for  three 
months,  and  had  been  exposed  to  the  atmosphere  for  six  months, 
without  any  change  whatever  having  taken  place.  It  was  not  injured 
by  the  action  of  the  atmosphere. 

Mr.  Winkworth  would  further  inquire  whether  the  printing  instru- 
ment was  in  practical  use  for  any  great  length  of  land  wire,  and  on 
what  length  of  circuits  it  had  been  worked  ? 

Professor  Hughes  said  it  was  in  practical  use  in  the  United  States 
on  six  telegraphic  lines  when  he  left  America,  and  that  it  had  been 
worked  over  a  circuit  of  600  miles  without  relay.  The  right  to  use 
the  instrument  had  been  purchased  by  companies  possessing  30,000 
miles  of  telegraph  in  America. 

Mr.  Winkworth  would  like  to  be  informed  whether  the  instrument 
had  been  tried  upon  submarine  wires ;  and  if  so,  to  what  extent  in 
length,  and  with  what  rapidity  ? 

Professor  Hughes  said  it  had  been  worked  upon  the  Atlantic  cable 
while  coiled  at  Keyham,  and  also  upon  the  Red  Sea  and  Australian 
cables,  through  their  entire  length. 

The  Chairman  inquired  whether  those  experiments  had  taken  place 
in  the  presence  of  witnesses. 

Professor  Hughes  said  they  were  witnessed  by  several  persons. 

The  Chairman  added  that  it  was  satisfactory  that  Professor  Hughes 
was  able  to  state  that  the  experiments  were  witnessed  by  several  per- 
sons, as  he  was  not  aware  that  that  fact  had  ever  before  been  publish- 
ed. It  was  gratifying  to  know  that  messages  were  passed  through  the 
entire  distance. 

Mr.  Hyde  stated  that  the  experiments  were  continued  for  several 
weeks  during  the  shipping  of  the  Atlantic  cable  at  Keyham,  in  May 
last.  The  transmission  of  messages  through  the  Atlantic  cable  was  at 
that  time  slow,  and  at  a  much  less  rate  than  the  instrument  would  be  * 
capable  of  accomplishing  at  the  present  time.  Professor  Hughes  had 
made  no  experiments  upon  long  submarine  lines  until  he  came  to  this 
country,  and  the  first  experiments  were  made  upon  the  Atlantic  cable. 
The  instruments  were  timing  instruments,  and  the  rate  of  speed  must 
be  proportioned  to  the  rate  at  which  the  electric  wave  would  travel 
through  the  wire.    When  he  was  in  America,  he  learnt  from  the  elec- 
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trician's  report  to  the  Company  that  the  rate  at  which  the  electric 
wave  would  travel  through  the  Atlantic  cable  was  equal  to  four  words 
per  minute  with  the  ordinary  Morse  relay.    The  instrument  of  Pro- 
fessor Hughes,  intended  for  land  lines,  would  not  move  correctly  at 
this  slow  rate,  and  therefore  instruments  were  specially  made  with  a 
minimum  rate  of  speed  of  four  words  per  minute,  in  accordance  with 
the  electrician's  report.    When  Professor  Hughes  arrived  at  Keyham, 
he  found  that  the  rate  at  which  signals  could  be  transmitted  through 
the  Atlantic  cable  was  less  than  had  been  stated  in  the  report,  and 
the  instrument  was  not  adapted  to  so  slow  a  motion.    After  reducing 
it  by  temporary  arrangements,  he  was  able  to  transmit  letters  at  the 
rate  of  two  and  a  half  words  per  minute.    This  was  done  in  the  pre- 
sence of  Mr.  Field,  the  managing  director,  and  some  half-dozen  other 
persons.    Since  that  time  the  instrument  had  been  tried  upon  the 
Tasmanian  cable,  240  miles  in  length,  and  through  that  they  worked 
25  words  per  minute.    Subsequently,  experiments  were  mado  upon 
the  Red  Sea  Cable,  1780  nautical  miles  in  length,  or  nearly  2000 
statute  miles.    Upon  that  cable  they  worked  with  perfect  success, 
day  after  day,  for  a  week,  first  upon  500  miles,  then  upon  800,  then 
upon  1500,  and  finally  upon  the  whole  length  of  2000  miles.  The 
rate  of  speed  through  the  entire  length  was  between  four  and  six 
words  per  minute.    The  rate  over  1000  miles  was  from  eight  to  ten 
words  per  minute  ;  through  500  miles  it  was  twenty  words  per  minute. 
With  reference  to  the  semi-fluid  substance,  he  had  no  desire  to  keep 
back  any  useful  information,  but  they  had  been  trying  experiments 
for  four  months,  in  order  to  ascertain  what  combination  of  materials 
was  best  adapted  for  the  purpose.    Mr.  Newton  had  referred  to  a 
cable  constructed  with  a  long  tube  filled  with  air  as  a  non-conducting 
element.    It  appeared  to  him  (Mr.  Hyde)  that  as  an  insulator,  the 
air  would  be  far  inferior  to  the  fluid  substance,  or  even  to  gutta  percha. 
He  also  thought  that  if  any  fracture  occurred  in  the  coating,  the  pres- 
sure upon  it  would  be  such  that  the  air  would  be  displaced  by  tho 
water.    On  the  other  hand,  Professor  Hughes  had  been  seeking  and 
had  obtained  a  semi-fluid  substance,  every  portion  of  the  ingredients 
of  which  would  be  heavier  than  water.    He  would  say  with  reference 
to  the  semi-fluid  substance,  that  almost  anything  would  make  a  semi- 
fluid substance.    The  question  was — what  was  the  best  material?  and 
this  he  did  not  feel  disposed  at  present  to  develop.    He  would  only 
say  that  ordinary  oil  or  hydro  carbons  mixed  with  resinous  substances 
would  produce  such  a  semi-fluid  substance  as  would  restore  insulation. 
The  merit  of  the  invention  consisted  in  the  idea  of  the  use  of  a  semi- 
fluid material  for  this  purpose,  and  not  so  much  in  the  material  used. 
Mr.  Smith  had  suggested  that  means  should  be  taken  to  test  the  action 
of  this  material  under  heavy  pressure.    His  (Mr.  Hyde's)  impression 
always  bad  been  that  the  pressure  would  be  equal  upon  all  parts  of  a 
submerged  cable,  and  therefore  the  fluid  would  be  in  the  same  position 
under  a  pressure  of  two  miles  depth  of  water  as  under  two  feet  in  a 
bath.     They  had,  however,  gone  almost  to  the  extent  proposed  by 
Mr.  Smith.    They  had  made  the  experiment  with  a  pressure  equal  to 
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that  of  3000  fathoms,  or  two  miles,  with  perfect  success,  with  the 
gutta  pcrcha  incised  before  it  was  submerged.  In  one  case  the  gutta 
percha  was  split  from  end  to  end  and  it  came  out  perfect. 

Mr.  Bevan  referred  to  the  recent  experiments  upon  insulation  made 
at  the  works  of  Messrs.  Silver  &  Co.,  at  North  Woolwich.  As  far  as 
he  understood  it,  the  insulation  was  effected  by  india  rubber,  and  if  a 
puncture  occurred  in  the  tube  it  would  by  the  pressure  be  healed. 
Some  credit  was  therefore  due  to  the  plan  as  being  prior  to  that  of 
Professor  Hughes. 

Mr.  Newton  said  experiments  as  to  the  effect  of  pressure  had  been 
tried  with  the  cable  as  designed  by  Captain  Drayson,  and  it  was  found 
that  with  a  pressure  exceeding  that  of  two  miles  below  the  surface,  a 
puncture  being  made  in  the  tube,  the  air  was  not  expelled  from  it. 
In  the  case  of  a  small  fracture,  such  as  a  crack,  it  did  not  appear  that 
the  air  escaped  even  when  under  hydraulic  pressure. 

Mr.  Hyde  was  very  glad  to  hear  it ;  he  thanked  Mr.  Newton  for 
having  mentioned  the  different  modes  of  insulation  that  had  come  under 
his  notice.  He  (Mr.  Hyde),  however,  was  not  there  for  the  purpose 
of  criticising  the  inventions  of  others,  but  to  illustrate  and  defend 
those  of  Professor  Hughes. 

Mr.  Smith  said  the  question  was,  whether  the  material  would  exude 
from  the  tube,  when  cut  whilst  under  pressure ;  he  knew  that  in 
some  experiments  that  were  tried  the  fluid  did  exude.  The  cut  was 
made  whilst  under  pressure,  and  there  was  no  balancing  of  the  forces 
until  some  of  the  fluid  had  exuded,  and  some  alteration  in  the  dimen- 
sions had  taken  place. 

Mr.  Tuckett  submitted  that  upon  the  principle  of  hydraulic  pres- 
sure, if  the  surface  of  the  whole  tube  were  greater  than  the  surface 
which  was  not  protected,  the  pressure  being  in  proportion  to  the  area, 
there  must  be  exudation,  and  there  would  be  a  tendency  to  press  the 
liquid  out  of  the  hole. 

Mr.  J.  G.  Appold,  F.  R.  S.,  said,  experiments  showed  that  there 
was  no  exudation.  It  made  no  difference  whether  it  was  under  pres- 
sure or  otherwise. 

Mr.  Hyde,  to  meet  the  hydraulic  point  that  had  been  raised,  would 
ask  whether  the  pressure  upon  each  point  would  not  be  the  same? 
To  get  the  fluid  to  ooze  out,  they  must  have  a  point  free  from  pres- 
sure.   The  pressure  was  equal  on  all  parts  of  the  cable. 

The  Chairman  said,  this  point  had  been  proved  by  experiment. 

Professor  Higiies  remarked  that  the  fluid,  being  heavier  than  water, 
wa3  not  displaced  by  the  water. 

The  Chairman  would  wind  up  this  discussion  with  a  few  observa- 
tions, one  being  not  so  much  applicable  to  telegraphic  communication 
as  to  the  objects  and  action  of  this  society.  When  he  first  joined  the 
Society,  about  24  years  ago,  before  the  revolution  in  its  operations 
took  place — for  it  was  more  than  a  reformation — no  patent  scheme 
could  be  brought  before  the  Society.  It  must  have  been  an  invention 
thrown  open  to  the  world.  The  revolution  to  which  he  had  alluded, 
brought  about  a  great  change  in  this  respect ;  and  he  thought  one  of 
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the  greatest  boons  the  society  now  conferred,  was  the  encouragement 
it  gave  to  patentees  to  come  with  their  inventions  as  soon  as  they 
were  in  a  condition  to  do  so,  and  allow  them,  as  had  been  done  by 
Professor  Hughes  and  Mr.  Hyde  that  night,  to  give  them  such  infor- 
mation as  they  could,  without  injury  to  their  interests.    Mr.  Newton 
had  a  perfect  right  to  ask  for  the  information  he  was  desirous  to  ob- 
tain; but,  at  the  same  time,  there  was  no  improper  selfishness  in 
Mr.  Hyde  refusing  to  communicate  it ;  he  had  a  perfect  right,  if  he 
chose,  to  keep  the  secret  to  himself.    The  application  of  india  rubber 
for  the  purpose  of  insulation  was  not  new ;  it  had  been  used  in  single, 
double,  and  treble  coats  for  the  last  20  years.    The  great  improve- 
ment consisted  in  thoroughly  uniting  the  edges  of  the  india  rubber  by 
means  which  could  not  injure  it  in  its  non-conducting  character,  or 
lead  to  the  ultimate  decomposition  of  the  material  itself.    The  solu- 
tions formerly  employed  for  the  purpose  were  injurious  to  it ;  and  he 
was  happy  to  say  there  were  two  or  three  plans  then  under  considera- 
tion which  gave  good  promise  of  success.  These,  however,  had  nothing 
to  do  with  the  beautiful  idea  of  placing  within  the  gutta  percha  a  ma- 
terial capable  of  healing  those  wounds  which  arose  from  the  defects 
existing  more  or  less  in  all  impure  gutta  percha — such  as  air  bubbles, 
small  particles  of  fibres,  or  wood,  or  indeed  from  any  defect  whatever. 
He  was  sure  he  was  only  expressing  the  feelings  of  the  meeting  in 
proposing  a  vote  of  thanks  to  Mr.  Hyde  for  the  paper  he  had  read, 
and  also  to  Professor  Hughes  for  the  illustrations  he  had  given  of  his 
beautiful  apparatus,  and  the  explanations  he  had  afforded  upon  this 
very  interesting  subject. 
A  vote  of  thanks  was  then  passed  to  Mr.  Hyde  and  Prof.  Hughes. 


Coal  as  an  Aid  to  Industrial  Progress.* 

Questions  of  high  economical  value  arise  out  of  the  possible  devel- 
opment of  the  great  coal  fields  of  the  United  States,  which  comprise 
no  less  than  196,850  square  miles — added  to  which  the  British  pro- 
vinces contain  7530  square  miles.  These  coal  areas  are  amazing  and 
may  be  productive  of  immense  commercial  results  in  the  far  future. 
When  wo  reflect  upon  what  has  been  acheived  by  the  produce  of  the 
coal  fields  of  Britain,  mere  specks  compared  with  those  of  the  United 
States,  and  in  figures  amounting  only  to  5400  square  miles, — when  we 
further  consider  the  total  coal  fields  of  Europe,  and  find  them  only 
8964  square  miles — and  then  endeavor  to  anticipato  the  mining  of  the 
enormous  fields  of  the  United  States  upon  an  extensive  scale,  we  are 
led  to  forecast  a  future  of  almost  boundless  enterprise  for  that  won- 
derful country.  An  estimate  of  the  probable  produce  of  the  American 
coal  fields  may  be  formed  from  some  data  afforded  in  an  excellent 
work  just  published  by  Prof.  Rogers,  on  the  Geology  of  Pennsylvania. 
Averaging  the  total  thickness  of  the  workable  coal  in  Great  Britain 
at  35  ft.,  we  have  a  total  of  workable  coal  equal  to  190,000,000,000 

•  From  the  Load.  Mining  Journal,  No.  1230. 
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tons.   In  the  same  way,  estimating  the  total  are*  of  the  productive 

coal  fields  of  North  America  as  200,000  square  miles  (that  is  inclu- 
sive of  the  British  provinces)  and  averaging  the  thickness  of  good  work- 
ahle  coal  at  20  ft.,  a  result  of  4,000,000,000,000  tons  is  gained,  Or, 
to  make  these  results  more  appreciable,  if  we  take  the  amount  of 
workable  coal  in  Belgium  as  1,  then  that  in  all  the  British  Islands  is 
rather  more  than  5,  that  in  all  Europe  8J,  and  that  in  all  the  coal 
fields  of  North  America  is  111.  This  method  of  ratio  is  more  intelli- 
gible than  that  of  relative  superficial  magnitudes — and  we  at  once  per- 
ceive that  the  United  States  possess  more  than  twenty-two  times  our 
amount  of  coal.  We  apprehend,  however,  when  mining  discovers  more 
fully  the  character  of  the  American  coal,  that  the  superiority  of  our 
best  bituminous  coal  will  in  a  large  measure  compensate  for  our  smaller 
quantity. 


On  the  Practical  Bearing  of  the  Tlicory  of  Electricity  in  Submarine 
Telegraphy,  the  Electrical  Difficulties  in  Long  Circuits,  and  the 
Conditions  requisite  in  a  Cable  to  insure  rapid  and  certain  commu- 
nication.*   By  S.  Alfred  Varley,  Assoc.  Inst.  C.  E. 

(Continued  from  page  6 1. J 

The  correctness  of  considering  the  inductive  phenomena  which  mani- 
fest themselves  in  subterranean  and  submarine  circuits,  as  a  new  fact 
suddenly  brought  to  light,  has  been  called  in  question  in  the  early  por- 
tion of  this  paper ;  a  few  words  on  its  history  will  therefore  not  be  out 
of  place,  before  considering  the  way  in  which  it  affects  telegraphing. 

In  1838,  Dr.  Faraday  pointed  out  the  conditions  which  would  cause 
the  retardation  of  an  electric  impulse  in  its  passage  through  a  con- 
ductor. 

In  1848,  the  electric  telegraph  was  in  actual  operation.  The  method 
adopted  at  that  time  for  the  insulation  of  the  wires  passing  through 
towns,  was  to  enclose  a  number  of  cotton  covered  wires  in  a  leaden 
tube,  and  then  fill  the  tube  with  a  mixture  of  resin  and  Stockholm  tar. 

Reasoning  on  Dr.  Faraday's  observations,  my  brother,  Cromwell 
Varley,  was  led  to  think  that  such  circuits  possessed  conditions  favor- 
able for  induction  to  manifest  itself ;  he  therefore  searched  for  it,  and 
succeeded  in  obtaining  indications  of  induction. 

In  1849,  gutta  percha  had  been  introduced,  and  as  the  insulation 
in  gutta  percha  covered  wires  was  much  more  perfect  than  in  the  cot- 
ton covered  ones  enclosed  in  leaden  pipes,  induction  manifested  itself 
much  more  strikingly,  and  my  brother  made  use  of,  from  that  time  as 
a  more  searching  test  of  perfection  of  the  insulation  than  the  deflection 
of  a  galvanometer,  the  capability  of  the  wire  to  retain  for  a  certain 
period  the  induced  charge,  and  he  stood  alone  for  some  time  in  making 
use  of  this  test,  others  not  having  faith  in  it  at  that  period,  and  in  the 
same  year  he  obtained  indications  of  induction  in  an  overground  circuit. 

In  the  latter  end  of  the  year  1851,  my  brother  was  enabled  to  ex- 
periment upon  a  length  of  ten  miles  of  gutta  percha  covered  wire. 

•  Prom  the  Jour,  of  tho  Society  of  ArU,  No.  832. 
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At  these  experiments  I  assisted,  and  the  conclusion  he  arrived  at  was, 
that  if  gutta  percha  covered  wires  were  employed  for  circuits  of  any 
length,  as  was  at  that  time  proposed,  induction  would  manifest  itself 
so  powerfully,  as  to  offer  serious  obstacles  to  telegraphing  with  the  ap- 
paratus then  in  use,  the  truth  of  which  prediction  was  subsequently 
verified.  In  Prussia,  however,  as  early  as  1850,  Mr.  W.  Siemens  had 
employed  gutta  percha  covered  wires  for  circuits  of  considerable  lengths, 
and  encountered  the  inductive  phenomena,  an  account  of  which  he 
published  during  that  year. 

This  fact  was  not  known  on  this  side  of  the  channel  until  after  gutta 
percha  covered  wires  throughout  the  whole  lengths  of  the  circuit  were 
also  employed  in  this  country,  and  that  was  in  the  year  1854. 

To  Dr.  Faraday,  however,  is  due  tho  whole  credit  in  this  matter, 
and  I  have  only  alluded  to  its  telegraphic  history,  as  I  cannot  help 
feeling  it  as  a  sort  of  reproach  to  practical  electricians  that  it  should 
go  forth  that  induction,  which  was  manifesting  itself  step  by  step  be- 
fore their  eyes,  came  suddenly  and  unexpectedly  upon  them.  The 
following  extract  from  Dr.  Faraday's  researches  of  1838  is  so  instruc- 
tive, and  teaches  such  a  valuable  lesson,  that  I  cannot  refrain  from 
quoting  it.  Alluding  to  Professor  Wheatstone's  well-known  experi- 
ment, he  says, — "  If  the  two  ends  of  the  wire  were  immediately  con- 
nected with  two  large  insulated  metallic  surfaces  exposed  to  the  air, 
so  that  the  primary  act  of  induction,  after  making  contact  for  discharge, 
might  be  in  part  removed  from  the  internal  portion  of  tho  wire  at 
the  first  instant,  and  disposed  for  the  moment  on  its  surface,  jointly 
with  the  air  and  surrounding  conductors;  then,  I  venture  to  anticipate, 
the  middle  spark  would  be  more  retarded  than  before,  and  if  these 
two  plates  were  the  inner  and  outer  coatings  of  a  large  jar,  or  Leyden  . 
battery,  then  the  retardations  of  that  spark  would  be  still  greater." 

Previous  to  the  first  attempt  to  submerge  the  Atlantic  cable,  a  se- 
ries of  experiments  were  undertaken  by  the  company's  late  electrician, 
and  the  result  published.* 

These  experiments  having  been  tried,  at  the  expense  of  much  capi- 
tal, and  with  opportunities  which  never  before  presented  themselves, 
are  too  important  not  to  be  noticed,  though  it  is  believed  that  the  au- 
thor of  them  has  lately  had  reasons  to  modify  some  of  his  conclusions. 

The  chief  results  published  were  these: — 

1.  That  no  adequate  result  is  obtained  by  increasing  the  sectional 
area  of  the  conductor;  that,  in  fact,  in  the  case  of  a  submarine  circuit 
— a  small  wire  will  transmit  signals  more  rapidly  than  a  larger  one. 

2.  That  an  insulated  submarine  wire  conducts  according  to  a  differ- 
ent law  to  that  of  a  suspended  circuit. 

3.  That  the  rate  at  which  a  voltaic  signal  travels  is  not  affected  by 
the  intensity  of  the  battery. 

4.  That  magneto-electric  induced  currents  have  the  property  of 
traveling  in  the  first  place  faster  than  voltaic  ones;  and,  unlike  voltaic 
currents,  when  their  intensity  is  increased  their  rapidity  of  traveling 
is  increased  also. 

*  Vtdt,  '*  The  Atlantic  Teleirrojih.  A  nidtory  of  Preliminary  Experimental  Proceedings,  Ae.,  published 
by  or\l*r  of  the  Dtrrctcrs  of  the  Company." 
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In  the  paper  I  submitted  last  March  to  the  Institution  of  Civil  En- 
gineers, I  pointed  out  what  I  conceive  to  be  errors  in  these  result*, 
and  endeavored  to  show  that  some  of  them  necessarily  followed  from 
the  way  in  which  the  experiments  were  conducted,  and  I  cannot  more 
clearly  express  what  I  wish  to  convey  on  this  head  than  by  quoting 
my  own  remarks  on  that  occasion. 

"In  examining  these  conclusions,  it  has  first  to  be  considered 
whether  the  conditions  of  a  submarine  circuit  and  a  suspended  one 
are  different.  In  a  suspended  wire,  the  insulating  medium  of  the  air 
takes  the  place  of  the  gutta  percha  of  the  submarine  circuit.  The 
earth,  which  is  the  nearest  conductor,  is  a  considerable  distance  off, 
and  is  only  on  one  side  of  the  wire,  therefore  but  little  induction  can 
take  place  between  the  wire  and  the  earth;  nevertheless,  induction  to 
a  certain  extent  does  take  place,  and  can  be  perceived  in  circuits  of 
very  moderate  length. 

"The  author  has  noticed  indications  of  it  in  a  circuit  60  miles  long, 
and  he  feels  confident  that  with  delicate  apparatus  it  could  be  perceiv- 
ed in  much  shorter  circuits.  If  the  distance  between  the  wire  and 
the  earth  were  decreased,  induction  would  be  developed  more  strongly, 
and  the  wire  could  be  brought  down  step  by  step  until  the  condition 
of  a  submarine  circuit  would  be  approached,  where  the  earth  surrounds 
the  circuit  on  all  sides,  and  is  only  separated  from  it  by  the  thickness 
of  one-eighth  or  three-sixteenths  of  an  inch  of  gutta  percha — a  sub- 
stance possessing,  moreover,  specifically  a  much  greater  inductive  ca- 
pacity than  air.  It,  therefore  appears,  that  the  conditions  are  precisely 
the  same,  only  differing  in  degree.  Before  proceeding  further,  and  to 
prevent  the  possibility  of  mistake,  it  is  desirable  to  make  the  following 
quotation  from  the  work  previously  referred  to : — * 

"  'The  law  of  squares  may  possibly  apply  to  the  transmission  of 
electriety  freely  along  simple  conducting  wires,  but  it  certainly  does 
not  apply  to  the  case  of  its  transmission  along  submarine  and  subter- 
ranean gutta  percha  covered  wires  (the  facility  of  transmission  being 
estimated  by  rate  of  speed)  because  in  this  the  case  is  not  one  of  sim- 
ple conduction,  but  of  transmission,  after  the  wire  has  been  charged 
inductively  to  saturation  as  a  Leyden  jar.'  This  quotation  shows 
clearly  the  reason  for  concluding  that  small  wires  are  better  conduc- 
tors for  submarine  circuits,  as  far  as  transmission  is  concerned,  than 
larger  ones;  for  the  smaller  the  Leyden  jar  the  more  quickly  will  it  be 
charged  to  saturation.  The  author,  in  differing  from  these  conclusions, 
does  not  wish  it  to  be  understood  that  he  thinks  the  law  of  squares  is 
applicable  to  submarine  wires ;  for  he  is  not  aware  of  any  electrical 
phenomena  which  obey  that  law,  but  he  submits  that  there  is  a  mate- 
rial difference  between  a  Leyden  jar  and  a  submarine  wire. 

"In  a  Leyden  jar  the  inner  and  outer  coatings  are  perfectly  insu- 
lated one  from  the  other.  If  they  were  not  insulated  there  could  be 
no  statical  charge,  as  is  well  understood  by  all  electricians.  Induction 
therefore  involves  insulation.  But  in  a  submarine  circuit  this  is  not 
the  case.  If  the  wire  at  the  further  extremity  was  disconnected  from 
the  telegraph  instrument,  and  sealed  up  with  gutta  percha,  the  condi- 

•  Fwfc,  "  The  Atlantic  Telegrmph,"  P*ge  2* 
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tions  would  be  nearly  the  same.  In  practice,  however,  it  is  quite  open 
through  the  instrument  to  the  earth,  and  the  resistance  opposed  by 
the  very  long  length  of  wire  is  the  only  insulation  between  the  inner 
and  outer  coatings,  for  it  unites 
both,  being  in  connexion  with 
the  earth  at  both  ends  (Fig.  5). 
It  is  therefore  evident  that  if 
the  wire  offers  no  resistance 
there  will  be  no  insulation,  and, 
as  a  consequence,  no  induction 
to  retard  the  passage  of  the 
current.  It  is  also  equally 
plain  that  precisely  in  propor- 
tion to  the  resistance  which 
the  wire  opposes,  provided  al- 
ways the  insulating  medium  be  of  the  same  thickness,  will  induction 
manifest  itself  and  retardation  be  experienced. 

44  There  is  also  another  difference  between  a  Leyden  jar  and  a  sub- 
marine circuit. 

44  The  Leyden  jar  is  charged  uniformly  all  over,  whilst  in  a  subma- 
rine wire  the  tension  of  the  charge  varies  in  different  portions  of  the 
circuit,  being  at  its  maximum  at  the  end  where  contact  is  made  with 
the  battery,  and  dying  off  to  nothing  at  the  further  extremity." 

The  next  consideration  is  the  part  induction  plays  in  submarine 
circuits  of  any  considerable  length. 

In  a  submarine  circuit  the  wire  is  insulated  from  the  earth  by  only 
a  thin  layer  of  gutta  percha ;  the  conditions,  therefore,  are  favorable 
for  induction  through  the  insulating  material ;  the  conductor,  itself, 
from  its  great  length,  opposes  very  great  resistance,  or,  in  other  words, 
insulates  to  a  very  considerable  extent. 

When  a  battery  is  connected  to  send  a  current,  the  first  impetus  is 
in  part  directed  forward,  in  part  diverted  laterally ;  but  as  the  wire 
opposes  considerable  resistance  to  the  passage  of  the  electricity  which 
the^battery  can  generate,  whilst  the  thinness  of  the  insulating  material 
is  very  favorable  for  induction  taking  place  through  it,  the  greater 
portion  of  the  first  rush  will  be  occupied  in  charging  the  wire  stati- 
cally at  the  battery  end ;  as,  however,  it  is  a  balance  of  forces  be- 
tween the  resistance  which  the  wire  opposes  on  the  one  hand,  and  the 
ease  with  which  lateral  induction  can  take  place  on  the  other,  a  very 
minute  portion  must  pass  through  instantly,  and  the  period  which  will 
elapse  between  the  making  contact  with  the  battery  and  the  observing 
the  current  at  the  further  extremity,  will  depend  upon  the  capability 
of  the  instrument  to  record  very  small  quantities  of  electricity. 

In  fact,  immediately  on  contact  being  made  with  the  battery,  a  wave 
will  be  formed  throughout  the  length  of  the  wire,  somewhat  like  what 
is  shown  in  the  diagram  (Fig.  6),  which  is  intended  to  represent  a  sub- 
marine wire  the  moment  after  contact  has  been  made  with  tho  battery. 
The  line  A  represents  the  internal  charge  having  its  maximum  tension 
at  the  battery  end,  and  diminishing  in  intensity  as  it  approaches  the 
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farther  extremity.  The  line  B  shows  the  induced  charge  of  the  opposite 
kind  on  the  outer  surface  of  the  gutta  percha,  and  forms  an  exact 
counterpart  to  the  internal  charge,  with  the  exception  of  being  a  little 

less  intense ;  for  as  it  is  spread  over 
a  greater  surface,  and  only  exactly 
bal  ances  the  internal  wave,  its  ten- 
sion will  be  less  in  proportion  as  its 
surface  is  greater.  As  the  tension 
of  the  statical  charge  is  raised,  so 
will  the  flow  of  electricity  at  the 
further  extremity  increase;  both 
will  arrive  at  their  maximum  toge- 
ther ;  the  current  will  then  flow  in  a 
regular  stream  as  long  as  contact 
with  the  battery  continues.  The 
dotted  lines  1  1  and  1'  1'  are  in* 
tended  to  represent  the  waves  after 
the  contact  has  been  made  a  short 
time,  and  the  lines  2  2  and  2'  2' 
are  intended  to  represent  the  waves  when  they  have  attained  their 
maximum  height. 

In  the  last  case  they  will  be  perceived  to  be  more  regular. 
"When  the  battery  has  been  disconnected  from  the  wire,  the  oppo- 
site waves  will  still  continue  to  unite,  but  the  rate  of  flow  as  the  ten- 
sion falls  will  become  slower  and  slower. 

In  theory  the  time  which  would  be  occupied  by  a  wire  discharging 
itself  completely  in  this  way  would  be  infinite.  In  practice  the  wire 
requires  a  very  appreciable  time  to  charge,  and  a  longer  period  to 
discharge.  The  effect  of  this  is,  that  if  currents  are  sent  at  all  rapid lv 
one  after  the  other,  instead  of  obtaining  a  series  of  distinct  impulses 
at  the  further  extremity,  an  undulating  continuous  current  is  received ; 
and,  as  to  obtain  a  telegraphic  signal,  the  wire  has  not  only  to  be 
charged  to  a  certain  degree  of  tension  before  an  appreciable  current 
is  received  at  the  further  end,  but  has  also  to  be  discharged  after- 
wards before  another  signal  can  be  sent,  the  impulses  which  are  ob- 
tained through  such  circuits  as  these  are  very  sluggish. 

The  problem  to  be  solved  is,  the  best  means  of  reducing  the  amount 
of  induction,  and  of  mitigating  its  effects. 

Almost  the  first  remedy  suggested  when  this  inconvenience  was  ex- 
perienced, was  to  substitute  another  insulated  wire  in  the  place  of  the 
earth  for  a  return  circuit,  for  it  was  argued  that,  as  in  this  arrange- 
ment, one  wire  would  bo  charged  positively  and  the  other  negatively, 
they  would  neutralize  one  another. 

This  suggestion  was  put  to  the  test  and  failed.  Since  that  time 
the  same  plan  has  been  revived  by  several  others ;  a  good  deal  of  ar- 
gument has  also  been  brought  forward  lately  in  support  of  it,  and 
even  amongst  thoso  who  know  its  practical  inutility  there  would  seem 
to  have  been  lurking  some  faith  in  the  capability  of  the  method  (in 
theory  at  least,)  to  neutralize  the  effects  of  induction. 


Digitized  by  Google 


On  the  Theory  of  Electricity  in  Submarine  Telegraphy,  137 

Tho  explanation  of  its  failure,  if  we  are  guided  by  the  first  princi- 
ples of  the  science,  appears  to  me  to  be  very  simple,  and  I  expect  ncf 
only  to  make  it  plain  that  no  advantage  is  to  be  obtained  by  the 
adoption  of  this  method,  but  that  it  will  increase  the  retardation. 

Fig.  7. 


Let  two  long  gutta  pcrcha  covered  wires,  (Fig.  7,)  buried  in  the 
earth,  be  connected,  one  with  the  zinc  pole  and  the  other  with  the 
copper  pole  of  a  battery,  and  let  the  farther  ends  of  each  of  these 
wires  be  hermetically  sealed.  The  earth,  from  its  mass,  being  a  per- 
fect conductor,  its  action,  it  is  evident,  will  be  the  same  as  if  metal 
tubes  in  metallic  communication  with  each  other  surrounded  the  gutta 
percha  wires.  It  is  therefore  clear  that  the  only  retardation  to  in- 
duction will  be  tho  thickness  of  the  gutta  pcrcha  covering,  and  the 
tension  of  the  statical  charge  will  be  in  accordance  with  the  intensity 
of  the  battery.  Now  consider  the  case  of  a  similar  gutta  pcrcha  wire 
of  the  same  length  (Fig.  8)  as  one  of  these,  but  in  which  one  pole  of 

Fig.  8. 

the  battery  is  connected  to  the  earth  and  the  other  to  one  end  of  the 
metallic  conductor,  and  the  circuit  completed  by  connecting  the  fur- 
ther extremity  to  the  earth.  It  will  also  receive  a  statical  charge  to 
a  certain  degree,  but  the  tension  of  the  charge  will  not,  ceteris  paribus, 
be  dependent  upon  the  intensity  of  the  battery,  but  upon  the  resist- 
ance which  the  wire  opposes,  for  it  has  already  been  shown  that  this 
is  the  only  real  insulation  between  the  wire  and  outer  coatings,  and 
that  the  degree  to  which  statical  charge  can  take  place  depends  on 
the  amount  of  insulation  existing. 

Fig.  9. 


Now,  let  the  ends  of  the  two  wires  which  are  hermetically  sealed 
he  connected  to  each  other,  (Fig.  9,)  the  circumstances  are  quite  as 
fayorable  for  induction  as  in  the  wire  in  which  one  end  was  connected 
with  the  earth,  but  there  will  be  twice  the  resistance ;  in  other  words, 

12* 
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double  the  amount  of  insulation,  and,  consequently,  a  proportionate 
increase  in  the  amount  of  induction. 

Another  view  of  this  matter  will  perhaps  assist  to  confirm  what  has 
just  been  stated. 

It  is  a  well  established  fact  that  when  a  telegraphic  circuit  is  com- 
posed of  a  loop  of  wire,  it  will  oppose  the  same  resistance  as  a  circuit 
of  double  the  length  where  the  earth  is  made  use  of  in  the  place  of  a 
return  wire,  and  this  proves  that  the  earth  offers  no  appreciable  resist- 
ance. If  this  be  the  case,  what  difference  can  it  make  whether  the  bat- 
tery pole  be  carried  to  the  end  of  the  wire  itself,  or  through  the  me- 
dium of  any  length  of  a  perfect  conductor,  which  the  earth  has  been 
proved  to  be?  Therefore,  it  would  appear  that  the  induction  which 
would  be  manifested  in  a  circuit  composed  entirely  of  an  insulated  con- 
ductor, would  be  the  same  as  that  in  a  circuit  of  twice  the  length,  where 
one-half  the  circuit  is  completed  by  the  earth,  and  the  only  difference 
which  would  exist  between  the  one  and  the  other  would  be,  that  in  a 
circuit  composed  entirely  of  wire,  the  statical  charge  will  be  distributed 
more  uniformly  throughout  the  entire  length. 

But,  says  a  writer  on  this  subject,  I  admit  that  no  advantage  would 
result  if  two  separate  wires  are  used,  and  which  will  therefore  neces- 
sarily be  some  distance  apart  from  one  another,  but  placo  the  two 
Fig.  10.  Fig^il.        wires  in  the  middle  of  a  mass  of 

gutta  percha,  (Fig.  10,)  and  so  close 
to  each  other  that  they  may  become 
virtually  the  centre  of  a  system, 
and  let  the  insulating  material  be  of 
considerable  sectional  area,  then  no 
induction  worth  naming  will  take 
place  between  the  wires  and  the 
earth,  and  the  inductive  influence  of  the  positive  wire  will  neutralise 
that  of  the  negative  wire. 

The  fallacy  of  the  proposition  will  be  at  once  seen  if  it  be  carried 
out  more  fully.  Instead  of  letting  the  wires  lie  side  by  side,  let  the 
one  wrap  over  the  other,  and  be,  in  fact,  a  tube  with  a  thin  mass  of 
insulating  material  between  it  and  the  inner  wire  (Fig.  11.)  They 
will  now  become  really  the  centre  of  the  system,  and  fulfil  completely 
the  object  desired  by  the  author  of  this  suggestion,  but  is  it  not  evi- 
dent that  such  an  arrangement  is  the  fac-simile  of  a  Leyden  jar,  and 
will  not  the  conditions  be  the  most  favorable  that  can  be  conceived  for 
the  development  of  induction  ? 

The  only  remedy  which  has  been  successful  in  mitigating  the  effects 
of  induction,  is  that  of  throwing  into  the  wire,  immediately  after  a 
current  has  been  sent,  another  of  the  opposite  kind ;  this  absorbs  and 
neutralizes  the  preceding  wrave  much  more  quickly  than  when  the  wire 
is  left  to  discharge  itself  in  the  ordinary  way.  This  method,  however, 
does  not  reduce  the  induction,  but  only  mitigates  its  effects,  although 
in  circuits  of  moderate  length  its  adoption  has,  for  practical  purposes, 
completely  removed  the  inconveniences  arising  from  the  induced 
charge. 

(To  be  Continued.) 
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Particulars  of  the  Steamer  Yorktown. 

Hull  built  by  Wm.  H.  Webb.  Machinery  by  Morgan  Iron  Works, 
New  York.    Intended  service,  New  York  to  Richmond. 

Hull. — 

Length  on  deck,  from  fore  part  of  stem  to  after  port  of 

•tern  poat,  above  the  spar  deck, 
Breadth  of  beam  at  midship  section,  .  . 
Floor  timber— molded,  15  ins.-— sided,  15  ins. 
Frames — apart  at  centres,  2  feet  6  inches — strapped  with 

double  laid  iron  straps,  4$  X  I  inches. 
Depth  of  hold,  .  .  .9 

to  spar  deck,  .  .  17 

Length  of  engine  and  boiler  space,  .  .  79 

Draft  of  water  at  below  pressure  and  revolutions,    .  1 1 


250  feet. 
34  " 


M    6  inches. 


Area  of  immersed  section  at  this  draft,  330  sq.  ft. 

Tonnage,        .                    .  .  1400. 

Contents  of  bunkers  in  tons  of  coal,  150. 
Masts  and  rig — Fore-topsail  Bcbooner. 

Exgi5BS — Vertical  beam. 

Diameter  of  cylinders,  , 
Length  of  stroke. 

Maximum  pressure  of  steam  in  pounds,  .  25. 
Cut-off—  half  stroke. 

Maximum  revolutions  per  minute,  .  20. 

Boilers — Two — Single  return  through  two  tiers  of  flues. 
Length  of  boilers, 
Breadth  " 


10  feet. 


50  inches. 


Height        "       exclusive  of  steam 
Number  of  furnaces, 
Breadth  M 
Length  of  grate  bars, 
Number  of  flues, 
Internal  diameter  of  flues, 
Length  of  flues, 
Heating  surface  (fire  and  flue), 
Diameter  of  smoke  pipe. 
Height  44 
Description  of  coal, 
Draft, 

Consumption  of  coal  per  day, 

Paddle  W 

Diameter,  . 
Length  of  blades, 
Depth  ** 
Number  " 


chimney, 


6  in  all. 


28. 


34  feet. 
14  « 
12  " 


4 
7 


»« 


6  inches. 
2  " 


19,  16,  and  11 
27  and  21  feet. 
6000  sq.  ft. 


Anthracite. 
Natural. 
26  tons. 


6  feet 
39  " 


8 


30  feet. 
9  " 


26. 


18  inches. 
C.  H.  H. 


Chromo-Photography.  * 

An  invention  which  is  destined,  no  doubt,  to  create  a  revolution  in 
the  art  of  photography  has  recently  been  made  by  Mr.  Backshell,  of 
the  Photographic  Institution,  Durham-place,  Dalston,  and  which  has 
received  the  protection  of  her  Majesty's  royal  letters  patent.  It  con- 
sists in  producing,  what  has  hitherto  been  considered  impossible,  a 

•  From  tat  LowL  Mechanics'  Msg.,  Sept  1868. 
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beautifully-colored  non-inverted  photograph,  equal  in  brilliancy  of 
color  and  superior  in  detail  to  the  most  exquisite  miniature  extant. 
AVe  understand  that  the  studio  of  Mr.  Backshcll  has  been  honored  by 

m 

the  visits  of  several  of  the  nobility  and  gentry,  who  have  testified 
their  appreciation  of  the  invention  by  numerous  orders.  Licenses  for 
the  practice  of  the  invention  are  being  granted  throughout  the  king- 
dom. 


Fox  the  Journal  of  the  Franklin  Institute. 

Particulars  of  the  Steam  Frigate  General  Admiral. 

Hull  built  by  Wm.  II.  Webb.    Machinery  by  Novelty  Iron  Works, 
New  York.    Intended  service,  Imperial  Russian  Navy." 
Hull — 

Length  on  deck,  from  fore  port  of  stem  to  after  part  of 

stern  post,  abovo  the  spar  deck,        .  .    30S  feet  6  inches 

Breadth  of  beam  at  midship  section,  .  54    "    6  44 

Depth  of  hold  to  berth  deck,  .  18    «    3  * 

"  "      spar    "  .  •  33    "    7  " 

Floor  timber,  at  throat — molded,  1  ft.  10  ins. — sided,  16  to  25  ins. 
Frames— apart  at  centres,  3  feet  2  inches. 

Length  of  engine  and  boiler  space,  .  .    104  " 

Draft  of  water  at  load  line,  .  .  23    "    6  " 

«*  below  pressure  and  revolutions,  .     22  ** 

Area  of  immersed  midship  section  at  this  draft,  836  sq.  ft. 
Tonnage,  custom-house,       .  .    4306  92-95. 

Contents' of  bunkers  in  tons  of  coal,  650. 
Masts  and  rig — ship  rigged. 

Esgine. — Two— Horizontal — Back  action. 

Diameter  of  cylinder,  .  .  .84  inches. 

Length  of  stroke,        .  .  .3  feet    9  ** 

Maximum  pressure  of  steam  in  pounds,  .  20. 
Cut-off- half  stroke. 

Maximum  revolutions  per  minute,  .  52. 
Weight  of  engines,    .                   •  175  tons. 

Boil  ens. — Six — Horizontal  tubular. 

Length  of  boilers,  .  .  10   *    3  inches. 

Breadth      M  .  .  19  and  22  - 

Height        "       exclusive  of  steam  chimney,  .     12    "    6  M 

Weight  of  "        without  water,  .       250  tons. 

Number  of  furnaces,  .  .  38. 

Breadth        «  .  .  2    «    7  « 

Length  of  grate  bars,  .  .  7    "    6  " 

Number  of  tubes,       .  .  2760. 

Internal  diameter  of  tubes,  .  .  .  3  M 

Length  of  tubea,       .  .  .  7  " 

Heating  surface,  .  .    21,000  sq.ft. 

Diameter  of  smoke  pipe,  .  .  11  ** 

Height  «  .  65  " 

Draft,  Natural. 

Consumption  of  coal  per  hour,  maximum,  4  tons. 

Pbopbllib. — 

Diameter  of  screw,  .  .  .19  feet. 

Pitch         "  .  .  31  «» 

Length  of  blades,  .  .  .       7  ** 

Number     M  ,  .  two. 

Geared— Direct  action.  C.  H.  H. 
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Production  of  Engravings  by  Photography.* 

There  are,  as  is  now  tolerably  well  known,  two  or  three  processes 
for  the  production  of  engravings  by  photography — the  chemical  agent 
in  them  being  the  bichromate  of  potash.  M.  Jobart  not  only  intro- 
duces a  material  new  for  this  special  purpose — but  he  has  shown  that 
the  well-known  material,  the  iodide  of  silver,  possesses  a  new  property 
which  renders  it  available  to  this  end.  A  lithographic  stone,  or  a  plate 
of  zinc,  is  covered  with  tho  iodide  of  silver,  and  a  picture  obtained  upon 
it  in  the  usual  manner.  It  is  then  immediately  covered  with  a  thick 
solution  of  gum  arabic  mixed  with  lampblack  and  placed  aside  in  the 
dark.  When  the  coating  of  gum  is  thoroughly  dry  the  stone  or  the 
zinc  plate  is  plunged  into  water.  The  parts  over  which  the  iodide  has 
been  decomposed  are  removed  with  the  gum,  and  all  those  parts  re- 
ceive the  lithographic  ink  readily,  while  the  other  parts  resist  it.  Thus 
the  stone  or  zinc  plate  is  at  once  prepared,  and,  says  M.  Jobart, — 
who  makes  this  communication  to  the  Academy  of  Sciences  of  PariB 
— we  obtain  thus  the  whites  pure  and  the  proofs  perfect  in  all  their 
details — but  the  operation  is  a  delicate  one. 


Mineral  Statistics  of  Great  Britain.^ 

An  interesting  return  has  recently  been  published  by  order  of  the 
Lords  Commissioners  of  the  Treasury,  by  the  Museum  of  Practical 
Geology,  showing  the  quantity  of  mineral  ore  obtained  from  the  Bri- 
tish mineral  districts  during  the  past  year.   The  following  are  the 
principal  points  of  interest : — The  quantity  of  pig  iron  made  in  1857 
was  3,659,447  tons, — being  an  increase,  notwithstanding  the  depres- 
sion of  the  iron  trade,  of  73,070  tons  over  the  quantity  produced  in 
1850.   The  importations  of  tin  ore,  including  810  tons  from  our  colo- 
ny, Victoria,  amounted  during  the  past  year  to  4095  tons.  Under 
the  head  of  copper  there  is  considerable  difficulty  in  arriving  at  a  just 
estimate  of  the  produce,  from  the  circumstance  that  very  large  quan- 
tities are  purchased  by  private  contract,  alike  from  British  and 
Foreign  mines,  and  it  is  almost  impossible  to  separate  these.   It  is 
believed,  however,  that  this  has  been  more  closely  effected  in  the  pre- 
sent return  than  has  been  done  in  any  former  year.  The  purchases  of 
the  Copper  Company  in  Cornwall,  for  1857,  show  a  decrease  of  1414 
tons ;  and  those  in  Swansea,  of  840  tons  upon  the  previous  year.  The 
exports  have  been  in  1850,  22,803  tons;  and  in  1857,  25,241  tons. 
The  production  of  lead  has  been,  in  1850,  73,129  tons;  and  in  1857, 
69,266  tons;— of  silver  in  1850,  014,188  oz. ;  and  m  1857,  532,866 
oz.   The  importations  of  lead  exhibit  a  falling  off  of  about  3000  tons; 
and  of  foreign  silver  ores,  instead  of  6,036  tons,  the  quantity  brought 
into  this  country  in  1856,  wo  only  imported  5190  tons, — being  a  de- 
crease of  1440  tons.   The  return  of  coal  production  is  a  remarkable 
test  of  the  depression  of  commerce  during  1857.   For  while  the  quan- 

*  From  the  Iiond.  Athcniriim,  Feb.,  1R59. 

f  From  the  Loud.  Athena:um,  December,  1858. 
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tit j  produced  and  sold  in  1856  amounted  to  66,645,450  tons,  that  of 
1857  was  only  65,394,707  tons, — being  a  falling  off  of  1,250,743  tons. 
The  following  tables  show  the  values  of  the  mineral  and  metallic  pro- 
duce of  the  United  Kingdom  in  1857,  excepting  clays  and  stones:— 


Minerals. 

Tin  ore,  ...  £  743,608 
Copper  ore, — the  product  of  all  the  sales,  excluding 

foreign  ores,  but  including  private  contract  purchases,  1,560,922 

Lead  ore  (containing  silver),              .                    .  1,428,095 

Zinc  ore,          .                    .                   .  30.982 

Iron  pyrites,                .                   .                   .  63,804 

Arsenic,           .                     .                     .  919 

Nickel  and  Cobalt,       .                   .                   .  219 

Iron  ore,          .                    .                   .  6,265.304 

Coals,     ....  16,348,676 

Salt,               .                   .                   .  606.720 

Barytes  and  other  minerals,                .                   .  12,500 


£  25,961,049 

Metals. 

Tin,  .  .  .  £867.680 

Copper,  .  •  •  2,166,900 

Lead,  .  .  .  1, 623,8  52 

8ilver,  .  .  .  133,216 

Zinc.  .  .  .  450.000 

Pig  iron,  .  .  .  12,838,56(1 

Other  metals,    .  .  .  125,600 


£  18,105,708 

The  returns  have  been  compiled  by  Mr.  R.  Ilunt,  and  comprise  many 
details  of  considerable  interest. 


FRANKLIN  INSTITUTE. 


Proceedings  of  the  Stated  Monthly  Meeting,  July  21,  1859. 

John  C.  Cresson,  President,  in  the  chair. 
Isaac  B.  Garrigues,  Recording  Secretary. 
The  minutes  of  the  last  meeting  were  read  and  approved. 
A  letter  from  the  American  Institute,  of  the  City  of  New  York, 
was  read. 

Donations  to  the  Library  were  received  from  the  Commissioners  of 
Patents,  the  Roval  Astronomical  Society,  and  the  Statistical  Societv. 

'  *-  a*   '  a* 

London;  the  Catholic  University  of  Ireland,  Dublin  ;  des  Oesterreich- 
ischen  Ingenieur-Vereines,  der  K.  K.  Geologischen  Reichsanstalt. 
der  K.  K.  Gcographischen  Gescllschaft,  Vienna,  Austria;  the  Board 
of  Arts  and  Manufactures  for  Lower  Canada,  Montreal,  Canada; 
Prof.  A.  D.  Bache,  U.  S.  Coast  Survey,  Washington,  D.  C. ;  Hon. 
David  Dale  Owen,  Little  Rock,  Arkansas ;  the  American  Institute,  City 
of  New  York  ;  the  North  Missouri  Railroad  Co.,  St.  Louis,  Missouri; 
B.  H.  Latrobe,  Esq.,  C.  E.,  Baltimore,  Maryland  ;  the  Board  of  Water 
Commissioners  of  the  City  of  Detroit,  Michigan;  the  N.  O.  Academy 
of  Science,  New  Orleans,  Louisiana;  the  Young  Men's  Mercantile 
Library  Association,  Pittsburgh,  Penna. ;  Messrs.  Jones,  White,  and 
McCurdy,  Prof.  John  F.  Frazer,  and  the  Board  of  Trade,  Philada. 
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The  Periodicals  received  in  exchange  for  the  Journal  of  the  Insti- 
tute, were  laid  on  the  table. 

The  Treasurer's  statement  of  the  receipts  and  payments  for  the 
month  of  June  was  read. 

The  Board  of  Managers  and  Standing  Committees  reported  their 
minutes. 

One  resignation  of  membership  in  the  Institute  was  read  and  ac- 
cepted. 

Candidates  for  membership  in  the  Institute  (8)  were  proposed,  and 
the  candidates  (7)  proposed  at  the  last  meeting  were  duly  elected. 

The  President  made  a  brief  statement  relative  to  the  hail  storm  and 
tornado  which  passed  over  the  northern  part  of  the  City  on  the  after- 
noon of  July  20th. 

From  an  elevated  position  he  had  a  full  view  of  the  storm  when  dis- 
tant about  6  miles  to  the  N.  W.  A  portion  of  the  cloud,  apparently 
about  half  a  mile  wide,  appeared  pendant  from  the  main  body,  reach- 
ing to  the  ground  ;  within  this  chimney-like  column  there  was  evidently 
a  violent  upward  movement,  the  masses  of  cloud  being  carried  up  with 
great  velocity  as  soon  as  they  formed,  and  vivid  streaks  of  lightning 
traversed  vertically  near  the  centre  of  the  column. 

The  form  of  the  whole  cloud  was  that  of  an  enormous  mushroom, 
with  a  stem  more  than  2000  feet  in  diameter,  and  a  head  several  miles 
across. 

Mr.  Wm.  Stacey  exhibited  a  spring  balance,  designed  by  Mr.  Dana 
Bickford,  of  Westerly,  R.  I.,  as  a  substitute  for  the  weights  ordinarily 
used  to  balance  window  sashes;  it  consists  of  a  coiled  spring  con- 
tained within  a  cylindrical  band,  to  which  its  outer  extremity  is  at- 
tached, whilst  its  inner  extremity  is  attached  to  a  fixed  pin,  about 
which  the  band  rotates ;  the  whole  is  mounted  in  a  box  which  is  in- 
tended to  be  let  into  the  window  frame  near  the  top  of  the  sash.  A  cord 
is  attached  by  one  end  to  the  sash,  whilst  the  other  is  attached  to  the 
band  enveloping  the  spring,  which  is  wound  up,  so  as  to  give  a  tension 
sufficient  to  balance  the  sash.  It  is  claimed  to  be  cheaper  than  the  old 
method,  as  no  boxing  is  required  for  the  weights. 

Also,  Mr.  A.  W.  Decrow's  safety  alarm  drawer  lock,  which  can  be 
put  upon  an  ordinary  drawer  at  a  slight  expense.  The  alarm  is  ope- 
rated by  the  endeavor  to  open  the  drawer,  unless  three  projecting  pins 
on  the  under  side  of  the  drawer,  which  permit  of  combinations,  are 
moved  into  the  propor  positions  by  the  fingers  as  they  fall  upon  them  in 
the  act  of  pulling  the  drawer  outwards.  In  that  case,  the  drawer  opens 
without  noise;  but,  if  the  combination  is  not  the  proper  one,  a  catch, 
which  projects  upwards  within  the  drawer,  not  only  prevents  the  open- 
ing, but,  by  its  contact  with  the  containing  frame  of  the  drawer,  re- 
leases a  catch  which  sets  a  bell  ringing,  thus  notifying  the  proprietor. 

Messrs.  Code,  Hopper  &  Co.,  had  upon  the  exhibition  table,  for  in- 
spection and  trial  by  the  members,  a  spirometer  registering  to  the 
tenth  part  of  a  cubic  inch.  It  has  the  same  internal  mechanism  as  a 
dry  gas  metre,  and  is  a  handsome  specimen  of  their  manufacturing 
skill. 
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H.  W.  HUNTER, 

OPTICIAN, 

Manufacturer  an  J  Importer  of 

MATHEMATICAL,  OPTICAL,  AND 

PHILOSOPHICAL  INSTRUMENTS, 

Wo.  169  WILLIAM  STREET, 

Third  door  below  Bcekman  Sfc.  New  York. 

Surveying  Instrument*,  Opera  Glasses,  Barometer*,  Telescopes, 
Drawing  Instruments.  Spectacle*,  Thermometer*,  Micro- 
scopes,  T  Squares,  Eye  Glasses,  Hydrometers,  Stereo- 
scopes,  Rule*,  Angles,  Magnifiers,  Hygrometers, 
Stereoscopic  Views,  Magnetic  Machines,  Ac. 

Constantly  on  hand  and  made  to  order. 

N.  B. — The  Suhserlher  was  awarded  the  highest  Premiums  at  the  Crystal  Palace  in 
1850  and  1837,  for  the  best  Surveying  Instrument*,  and  the  Improved  Adjustable  Tripod. 


TO  IRON  MASTERS. 


REFRACTORY  FIRE  STONE. 

The  subscriber  is  now  working  the  celebrated  quarries  of  Steatite  at  Middlcfield,  Ma<wa- 
cbusetts,  and  will  supply  the  stone,  cither  in  rough  blocks,  sawed  into  slabs,  or  wrought 
to  »hape,  an  may  be  required. 

This  Stone,  from  its  extraordinary  power  of  resistance  to  high  degrees  of  heat,  affords 
the  best  article  known  for  the  lining  of  Blast,  Reverberatory,  Cupola,  and  other  Furnaces: 
also  for  brass,  steel,  and  re6ner*  Furnaces,  as  well  as  for  Forge*.  It  ha*  been  proved  to 
last  eight  or  ten  times  a*  long  a*  the  best  Fire-brick,  while  it  possesses  several  other  im- 
portant advantages  over  that  article. 

A  catalogue  descriptive  of  the  various  uses  of  this  Stone,  can  be  had  on  application  to 

JOSEPH  P.  PIRSSON. 
No.  5  Wall  Street,  New  York. 

Hinsdale,  Mass.,  December  24 th,  1858. 
My  long  experience  in  melting  iron  in  Cupolas,  and  in  the  use  of  fire-brick,  has  given 
me  the  satisfaction  to  state  that  I  have  lined  our  cupola  with  the  Middlejield  Soap  Stont  . 
and  find  it  far  superior  to  any  lining  I  have  used  since  I  hsve  been  in  the  Foundry  business 
I  think  it  makes  sharper  and  better  iron  than  fire-brick  does,  and  will  lust  much  longer. 

^  William  Gilmohs, 

for  GlLXOKK  dc  Stkbdins. 

North  Bccket,  Mass.,  January  24,  1859. 

Wo  arc  using  the  Mtddlejield  Soap  Stone  under  two  Steam  Boilers;  have  constantly 
used  it  ten  year*  nnder  one,  and  five  year*  under  the  other,  and  the  stone  is  apparently 
ss  good  now  as  when  first  used.  No  cinders  adhere  to  it,  and  there  is  no  appearance  of 
•Inking  ofT.  We  hesitate  not  to  say,  that  it  is  superior  to,  and  far  more  durable  than, 
the  best  fire-brick  that  we  have  ever  used  or  known.  J.  W.  Wsiklfk  dc  Co. 
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VALUABLE  MECHANICAL  BOOKS. 


The  Engineer  and  Machinist's  Drawing  Book  ; 

A  Complete  Course  of  Instruction  for  tho  Practical  Engineer.  Illustrated  by  numer- 
ous Engravings  on  wood  and  steel.    Half- morocco,  folio,  $10-50. 

The  Engineer  and  Machinist's  Assistant  ; 

A  Scries  of  Plans,  Sections,  and  Elevations  ef  Steam  Engines,  Spinning  Machine*. 
Mills  for  Grinding,  Tools,  &c,  taken  from  Machines  of  the  most  aj«proved  construction 
at  present  in  operation  ;  with  Descriptions  and  Practical  Essays  on  various  department* 
of  Machinery.    2  vols,  hall-morocco,  folio,  $22-50. 

The  subjects  illustrated  by  the  Plates  arc  drawn  to  scales  of  from  ^-inch  to  2  inchr* 
to  the  foot;  And  besides  the  large  Plates,  tho  Work  is  copiously  illustrated  by  Wood-cuK 
interspersed  throughout  the  TcxL 

The  Essays  comprise—  I.  A  Practical  Treatise  on  the  Construction  and  Application 
of  the  Steam  Engine ;  II.  A  Treatise  on  Mill  Gearing  ;  III  An  Essay  on  Tools  employed 
in  our  Work-shops;  IV.  A  Dissertation  on  Water- Wheels. 

Railway  Machinery  ; 

A  Treatise  on  the  Mechanical  Engineering  of  Railways ;  embracing  the  Principle' 
and  Construction  of  Rolling  and  Fixed  Plant,  in  all  departments.  Illustrated  by  s  Se- 
ries of  Plates  on  a  large  scale,  and  by  numerous  Engravings  on  Wood.  By  D.  K.  Ciaax. 
Engineer.    2  vols,  half-morocco,  folio,  $24. 

This  work  contains  the  best  published  information  extant  upon  locomotive*." 

American  Railroad  Journal 

Grier's  Mechanics'  Pocket  Dictionary  ; 

Ninth  Edition,  $2-25. 

Grier's  Mechanics'  Calculator  ; 

Sixteenth  Edition,  $1-38. 

BLACKIE  &  SON", 
156  William  Street,  NEW  YORK. 

PHILADELPHIA  :  G.  S.  Duncan,  33  South  8ixth  Street. — BOSTON :  C.B.  Russell. 

12  Tremont  Street. 


ENGINEERING  PRECEDENTS. 
JUST  PUBLISHED — 8vo.  127  pp.,  $1-25. 

Sent  free  on  receipt  of  the  price.   ISHER  WOOD'S  (B.  T.  Chief  Engineer,  U.  a  K.) 

ENGINEERING  PRECEDENTS  FOR  STEAM  I^CHINERY, 

Embracing  the  Performances  of  Steamships,  experiments  with  Propelling  Instruments. 
Condensers,  Boilers,  <fcc,  accompanied  by  Analysis  of  the  same  ;  the  whole  being  original 
matter  and  arranged  in  the  most  practical  and  useful  manner  for  Engineers. 

R  BJ11LLIERE, 
No.  290  Broadway,  JVeto  York. 
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FRANKLIN  INSTITUTE 

or  TBI 

STATE  OF  PENNSYLVANIA, 

rou  tub 

PROMOTION  OF  THE  MECHANIC  ARTS. 


TERMS  OF  ME MDERSHIP— Annual  Contributions,  $3;  Life  Membership  §25, 
with  an  additional  charge  ot  one  dollar  the  first  yenr  lor  a  Certificate  of  Membership. 

The  fiscal  year  commences  on  the  first  of  October.  Members  elected  after  January, 
pay  twenty-five  cents  per  month,  to  the  first  day  of  October  next  ensuing. 

PRIVILEGES  OF  MEMBERS — Members  not  in  arrears  are  entitled  to  the  use  of 
the  Library  and  Reading  Room,  (which  is  open  daily  from  9  o'clock,  A.  M.,  to  10  o'clock, 
P.  M.)  with  the  privilege  of  taking  books  out.  They  will  altso  receive  a  wason  ticket  for 
the  Lectures  and  Exhibition,  and  a  ticket  for  a  Lady  to  attend  the  Lectures,  and  six 
single  admission  tickets  to  the  Exhibition  for  Ladies  or  Minors.  They  will  also  be  en- 
titled to  receive  one  copy  of  the  Jot  bxalof  tux  Institute  it  o.xi-mtr  tub  bubscbip- 
tiox  raxcx,  when  paid  in  advance. 

PRIVILEGES  OF  MINORS. — The  Minor  Children,  WanKand  Apprentices  of  Mem- 
bers  who  are  not  in  arrears,  are,  on  the  payment  of  two  dollars  per  annum,  entitled  to 
use  the  Library,  attend  the  Lectures  and  Meetings  of  the  Institute,  and  visit  the  Exhibi- 
tion; or  on  tho  payment  of  one  dollar,  they  will  receive  a  ticket  for  the  Lectures  only. 

THE  LECTURES  of  the  Institute  on  Mechanics,  Physics,  and  Science  commence  tho 
first  week  in  November,  and  are  continued  on  Monday,  Wednesday,  and  Friday  Even- 
ings for  twenty  weeks. 

THE  DRAWING  8CHOOL,  for  instruction  in  Mechanical  and  Architectural  Draw- 
ing and  Designing  commences  in  October,  and  is  continued  on  Tuesday,  Thursday,  and 
Saturday  Evenings,  for  twenty-four  weeks,  under  the  superintendence  of  a  competent 
Draughtsman. 

TERMS. — Five  dollars  per  quarter,  in  advance.  Pupils  under  twenty-one  years  of  age 
are  entitled  to  attend  the  Lectures  of  the  Institute  and  visit  the  Exhibition. 

THE  JOURNAL  OF  THE  INSTITUTE,  devoted  to  Mechanical  and  Physical 
Science  and  the  Arts,  has  been  published  monthly  since  1826.  Each  number  contains 
seventy-two  large  octavo  pages,  forming  two  volumes  annually,  illustrated  with  plates 
and  wood  cuts. 

Subscription  price,  five  dollars  per  annum. 

THE  STATED  MEETINGS  OF  THE  INSTITUTE  are  held  on  tho  third  Thurs- 
day  evening  of  each  month,  at  which  subjects  connected  with  Science  and  the  Arts  arc 
received  and  discussed. 

Members  and  others  having  models  or  improvements  they  wish  to  bring  before  the 
meeting,  will  please  send  them  to  the  Hall  in  the  afternoon. 

COMMITTEE  ON  SCIENCE  AND  THE  ARTS.  For  examination  of  inventions 
and  improvements  by  the  Committee,  apply  either  personally  or  by  letter  to, 

WILLIAM  HAMILTON, 

Actuary. 

Hah  oi  the  InsxiTur*,  Nc.  15  South  Sktikth  Stbmbt,  Phila. 
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JOURNAL  OF  THE  FRANKLIN  INSTITUTE. 
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COMPLETE  SERIES. 


A  few  complete  copies  of  the  Journal  of  the  Institute  from  January,  1828,  to  December, 
1857,  forming  60  volumes,  devoted  to  Mechanics,  Physical  Science,  Civil  Engineering, 
American  and  Foreign  Patents,  die,  will  be  sold  in  numbers  lor  sixty  ($C0)  dollars  each, 
for  cash  in  advance. 

The  above  copies  consists  of  the  wholo  of  tho  second  aeries  (2G  volumes),  and  vol- 
umes 1  to  34  of  tho  third  series. 

The  first  scries  consist  of  four  volumes,  published  in  1S2G  and  1827  under  the  pat- 
ronage of  the  Institute,  and  do  not  constitute  a  part  of  the  publication  by  the  Insti- 
tute. These  volumes  arc  now  out  of  print. 

Also,  a  few  copies  of  separate  volumes,  of  some  of  the  years  previous  to  1841,  will  be 
sold  in  number*  at  $1  per  volume;  and  from  1811  to  1851  (both  years  inclusive.)  at 
$1*25  per  volume;  when  not  less  than  10  volumes  arc  taken;  the  cash  to  be  remitted 
with  the  oider. 

This  Journal  is  the  oldest  mechanical  periodical  now  published  in  this  country,  and 
as  an  opportunity  may  fcldom  occur  to  procute  a  complete  series,  or  to  complete  those 
already  po&«ea*cd,  it  will  be  well  for  those  interested  to  make  immediate  application,  as 
but  a  limited  number  of  copies  remain. 

The  Journal  will  be  bound  in  "  full  muslin  binding"  and  lettered  at  3?  J  cents  per  vol- 
ume, or  in  any  other  style  that  may  be  desired — the  expense  of  which  wjll  depend  on  the 
style. 

The  subscription  price  is  Five  Dollars  per  annum  (2  vols),  issued  in  monthly  numbers, 
and  when  paid  in  advance,  the  postage  is  prepaid  by  tho  Institute. 

Applications  and  remittances  to  be  made  to 

WILLIAM  HAMILTON,  Actuary, 
Hall  of  the  Franklin  Institute,  Philadelphia,  Penna. 


AMERICAN 

LAP-WELD  IRON  BOILER  FLUES, 

MANUFACTURED  BY  THE 

READING  IRON  TUBE  AND  FLUE  WORKS, 

Made  from  \\  to  7  inches  in  diameter,  in  lengths  to  18  feet,  and  of  the  beat  Pennsyl- 
vania refined  cold  blast  charcoal  iron,  and  equal  in  finish  to  any  imported. 

Also,  made  to  order,  a  but-welded  fine  with  patent  lap-welded  ends,  and,  when  preferred, 
will  be  finished  with  a  screw  and  ferule. 

FLUES  of  any  thickness  of  metal,  or  lengths  under  18  fret,  made  to  order.  Also, 
welded  wrought  iron  tubes,  for  water,  steam,  and  gus.  Extra  heavy  tubes  made  to 
order. 

For  sale  by  our  agent,  SAMUEL  GRIFFITH8,  No.  13  North  8eventh  Street,  Phila- 
delphia, and  A.  B.  WOOD,  Ne.  23  Piatt  Street,  New  York,  or  at  our  Worka. 

SEYFERT,  McMANUS  it  CO., 

Reading,  Penna. 
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IS  PUBLISIIKD  ON  TUB  FIRST  OF  KIOH  MONTH, 

Vt  Five  Dollars  per  annum  for  one  copy,  Eight  Dollars  for  two  copies,  and  Ten  Dollsis 

for  three  copies— 
Payable  on  the  completion  of  the  Sixth  If  umber* 

The  Journal  will  be  delivered  free  of  Postage  when  the  subscription  is  paid  in  advance,  (see 
stages  and  remittance* on  last  page  of  the  cover.) 

Communications  and  letters  on  business  must  be  directed  TO  THE  AcTUAKY  OF  the 
•amkun  Institute,  Philadelphia;— fAc  postage  paid. 


The  Journal  can  also  be  obtained  from  the  following: 

CHARLES  S.  FRANCIS  &  CO.,  City  of  New  York. 

W.  C.  LITTLE  ic  Co.,  Albany,  New  York. 

CROSBY,  NICHOLS  fc  CO.  Boston,  Massachusetts. 

LITTLE,  BROWN  &  Co.,         ««  « 

HENRY  WHIPPLE  &  SON,  Salem,  « 

N.  HICKMAN,  Baltimore,  Maryland. 

F.  TAYLOR,  Washington,  District  of  Columbia. 
Paris. — HECTOR  BOSSANGE  &  80N,  11  Quai  Voltaire,)  w. 
lorurfon— EIVES  &  MACEY,  61  King  William  Street.      }  Wno 

>  receive  subscriptions,  and  to  make  exchanges  for  periodicals  devoted  to  the  Arts  and 


To  Readers  and  Correspondents. 

Tlit-  Committee  on  Publications,  anxious  to  render  this  work  as  valuable  as  possible 

ive  determined  to  offer  a  liberal  compensation  for  original  articles  on  the  subjects  to 
hkh  this  Journal  is  devoted;  and  they  accordingly  invite 


JOHN  C.  CRESSON, 
B.  H.  BARTOL, 
J.  VAUGHAN  MERRICK, 
F AIRMAN  R0GER8, 
WASHINGTON  JONES, 


Committee 


New  Works  on  Civil  Engineering, 

By  JOHN  C.  TRAUTWINE,  Civil  Engineer. 

The  Field  Practice  for  Laying  out  Circular  Curves  for  Railroads. 

Foobtk  TaousAim,  Revised  and  Enlarged,  in  Pocket-book  form— 

Aim 

^  New  Method  of  Calculating  the  Cubic  Contents  of  Excavations  and 
Embankments  by  the  Jlid  of  Diagrams. 

With  10  Copier  l'latea.— iSfcioxn  Eiutiux,  Revised, 
to  otie  .lollar  caih  ;  postage  on  the  Curve*  live  cents  ;  and  on  the  Excavations  and 
uLiukuienls,  eight  crnta. 

Published  by  WILLIAM  HAMILTON, 

Hall  of  the  Franklin  Institute,  Philadelphia. 
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CIVIL  ENGINEERING. 

Steam  and  its  Condensation.    By  Thomas  P rower,  C.  E., 
Lubricating  Railway  Brakea,  .  . 

Experimcnta  made  by  order  of  the  Navy  Department  to  Determine  the  Relative 
Advantages  and  Disadvantages  of  the  Horizontal  Fire  Tube,  and  of  the 
Martin  Vertical  Water  Tube  Boiler  on  board  tbe  U.  8.  Steam  Frigate 
**  San  Jacinto,"  .  .  . 

On  the  Relative  Values  of  Coke  and  Coal  in  Locomotive  Engines.  By  Benjamin 
Fothergill,  .... 

Association  for  the  Prevention  of  Steam  Boiler  Explosions, 

On  the  Effect  of  8peed  upon  Weight,         •  .  • 

AMERICAN  PATENT8. 

List  of  American  Patents  issued  from  May  17th,  to  June  7th,  1859,  inclusive, 
with  Exemplifications,  .  .  • 


MECHANICS,  PHYSICS,  AND  CHEMISTRY. 

Note  as  to  the  Relation  of  Common  and  Voltaic  Electricity.   By  J.  J.  Waterston, 
Durability  of  Electrotype  Work.    By  Edward  Richardson, 

On  Prof.  Hughes'  System  of  Type-printing  Telegraphs  and  Methods  of  Insulation, 

with  special  reference  to  Submarine  Cables.    By  Mr.  H.  Hyde, 
Coal  as  an  Aid  to  Industrial  Progress, 

On  the  Practical  Bearing  of  the  Theory  of  Electricity  in  Submarine  Telegraphy, 
the  Electrical  Difficulties  in  Long  Circuits,  and  tbe  Conditions  requisite  in  a 
Cable  to  insure  rapid  and  certain  communication.    By  S.  Alfred  Varley, 

Chromo-Photography, 

Particulars  of  the  Steamer  Yorktown,         .  . 

■       Frigate  General  Admiral, 
Production  of  Engravings  by  Photography, 

Mineral  Statistics  of  Great  Britain,  .  .  . 


FRANKLIN  IN8TITUTE. 

Proceedings  of  the  Staled  Meeting,  July  21,  1859, 
Notice  of  a  Hail  Storm,  July  20,  . 
— — — —  Spring  Balance,  by  Mr.  Dana  Bickford, 

 Safety  Alarm  Drawer  Lock,  by  Mr.  A.  W.  Decrow, 

— — — —  Spirometer,  by  Code,  Hopper  &  Co., 

Abstract  of  Meteorological  Observations  for  May,  1859, 
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PASCAL  IKON  WORKS. 

Established  In 

ORRIS,  TASKER  *  Co., 

MANUFACTURERS  OF 

Wrought  Iron  Welded  Tubes, 

4-inch  to  7  inch™  bore,  tor  Stkam,  Gas,  Wateb,  cVc,  with  T's,  L's  Stops,  ValtEj 
•-Vr.,  with  Screw  Joints  to  suit  tubes.  Malleable  Iron  and  Brass  Fittings,  Gl&J 
lllowcr  Tubes,  Blasting  Tubes,  &c 

Galvanized  TllbCS  and  Fittings  as  above. 

Lap-welded  Boiler  Flues, 

li  to  8  inches,  outside  diameter  cut  to  a  specific  length,  20  feet  or  under. 

Artesian  Well  Pipes 

Of  wrought  iron,  screwed  together,  flush  inside  and  out. 
Colls  Of  Tube  For  boiling  and  evaporating  by  steam  or  hot  water. 

Tuyere  Colls, 
For  Blast  Furnaces,  and  tube  cut  and  fitted  to  plans  and  specifications  sent 
Double  Kettles,  For  steam  boiling  and  evaporating,  and  cooking  by  steam. 

Drying  Closets 

Heated  by  steam ;  Wash  Houses  and  Steam  arrangements  for  Public  Institutions  and 
Private  Houses.    Steam  Closets  and  Hot  Tables,  for  Hotels  and  Restaurants. 

Warming  and  Ventilating 

Steam  and  hot  water  apparatus  of  the  most  approved  plans,  for  Factories,  Public 
Buildings,  Hotels,  Private  Dwellings;  Green  Houses,  &c,  constructed  and  adapted 

to  the  buildings  to  be  warmed. 

Hot  Water  Apparatus; 

Tasker's  Patent  Self-Regulating  Hot  Water  Apparatus,  for  Private  Dwelling*, 

School  Houses,  Hospitals,  Green  Houses,  Ac* 

Iron  &.  Brass  Castings, 

of  every  description. 

Gas  Works  Castings: 

Retorts  and  Bench  Castings  for  Coal  Gas  Works  ;  Street  Mains,  Bends,  Branches, 

Drips,  Lamposts,  Lanterns,  &c. 

Rosin  Gas  Apparatus, 

For  Factories,  Public  Buildings,  Hospitals  and  Private  Dwellings. 

Artesian  Well  Pipe, 

of  Cast  Iron,  6,  9,  10  and  12  inches  diameter, with  wrought  bands,  or  screw  coupled; 

  flufh  inside  and  out. 

Green  House  Pipes  and  Boilers: 

Fire  Doors  and  Frames,  Hot  Water  Pipes  for  Foicing  Beds,  Pineries,  Garden  Rollers,  Ac 

COLUMNS, 

Conduit  Pipes,  Pavement  Cutters,  Soil  Pipe. 

BATH  TUBS, 

Sinks,  Sewer  Traps,  Soil  Pans  and  Traps,  and  Water  Closet  arrangements. 

SCREWING  MACHINES. 

Drill  Stocks,  Stocks  and  Dies,  Taps,  Reamers,  Drills,  Pipe  Tongs,  and  a  general 
assortment  of  Gas  and  Steam  Fitters'  Tools  and  Materials. 

WORKS,  South  I  mil  &  Franklin  St§.        pnjf  A I] F T DIIT i 
WAREHOUSE  &  OFFICE,  No.  2u»  So.  3d  St.  IfllLAULLlIllil. 

STEPHEN  MORRIS,  CHA8.  WHEELER,  Jr  , 

TH08.  T.  TASKER,  Jr.  8.  P.  M.  TASKER. 


•S E A \M L lW  BRASS  T U BES , 


AND 


SUPERIOR  DRAWN  COPPER  TUBES, 

FOR 

Locomotive,  Marine,  &  Stationary 

Boilers, 

MANUFACTURED  BY 

— 

AMERICAN  TUBE  WORKS, 

■ 

B08TON,  MASS. 
JOSEPH  H.  COTTON,  Treas ,  105  State  8treet. 


CELLULAR  OAS  RETORTS. 

C.  M.  CRESSON'S  CELLULAR  GAS  R ETO RT — Patented  Oct.  3, 

1854 — adapted  to  the  manufacture  of  OAS  from  Rosin,  Coal,  Wood,  dec.,  and  now  in 
dm  at  the  Philadelphia  Gaa  Worka.    Patent  Rights  for  sale. 

For  information,  apply  to  HENRY  S.  HAGERT,  Attorney  for  Patentee, 

S.  E.  Corner  of  Walnut  and  Sixth  Strecta,  Philadelphia,  Fa. 

■ 

EDWARD  S.  BENWICK, 

SOLICITOR  OF  PATENTS  IN  THE  UNITED  8TATE8,  AND  IN  FOREIGN 
COUNTRIE8,  AND  EXPERT  IN  PATENT  CAUSES. 

Office,  335  Broadway,  New  York. 

samuel  Mcelroy, 

CIVIL  ENGINEER. 

Surreys  and  Plans  made  in  all  departments  of  Construction.  Special 
attention  paid  to  Water  Works,  with  or  without  pumping  supply. 

Orricss. 

19  Nassau  St,  New  Yerk.  Engineer'*  Office,  Water  Works,  Brooklyn. 

Bex  M37,  P.  O,  New  York. 
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TO  IRON  MANUFACTURERS. 

«  •  •  •  •  • 


NASMYTH'S 

Patent  Direct  Action  Steam  Hammer. 

(Merrick  &&'ons,  Assignee*  of  the  Patent  for  the  United  States.) 

The  undesigned  call  the  attention  of  Iron  Manufacturers  to  the  Nasxtth  Patk vt  Steak 
Hammkr,  now  so  generally  introduced  into  this  and  other  countries,  of  which  they  are 
the  assignees  and  sole  Agents  for  the  United  States.  Up  to  the  present  time  there  have 
been  made  by  the  Patentees  in  England,  for  that  country  and  the  Continent  of  Europe,  be* 
tween  two  hundred  and  fifty  and  three  hundred  hammers,  for  Government,  Railway  Compa 
niea,  Copper  Works,  Forges,  and  Engineering  establishments;  and  the  undersigned  have 
made  for  thia  country  upwards  of  forty,  varying  in  sixe  from  600  lbs.,  falling  1 J  ft.,  to  6  too, 
falling  6  feet.  They  can,  therefore,  confidently  urge  its  merits  upon  the  trade,  and  are 
provided  with  certificates  in  its  favor  from  many  parties,  (who  have  one  or  more  in  use,) 
which  will  be  shown  upon  application. 

The  advantages  of  this  Hammer  over  all  other  forma  are  as  followa: — 
1st,  The  Ram  falling  vertically,  the  surfaces  of  the  bitts  upon  it  and  the  anvil  are  always 
parallel,  giving  facilities  for  flattening  a  ball  or  faggot  of  any  thickness;  and  the  fall  being 
far  greater  than  that  of  any  helve  hammer,  a  much  thicker  mass  may  be  placed  under, 
without  choking  it. 

2d,  The  intensity  of  the  blow  may  be  modified  instantly  by  the  attendant,  so  as  to  suit 
me  work;  and  the  Ram  may  in  like  manner  be  arrested  in  its  descent  at  any  point,  ao  that 
it  ia  more  completely  under  control  than  any  other  form  known. 

3d,  It  may  be  adapted  to  any  description  of  work,  whether  for  hammering  bloom*, 
making  heavy  forgings,  or  the  ordinary  light  forginga  for  machine  shops;  for  heating  cop- 
per, or  crushing  stone,  Ac,  &c,  The  form  of  the  side  frames  can  be  altered  to  suit  cir- 
cumstances, so  as  to  allow  free  access  on  all  sides. 

4th,  It  requires  no  Steam  Engine  to  work  it;  hence  the  friction  and  other  losses  incident 
to  the  ordinary  hammer  are  materially  reduced.  In  Forges  the  waste  heat  from  the  for- 
naces  gives  ample  steam  to  work  it.  Every  Hammer  is  provided  with  self-acting  an  J 
hand  gearing. 

For  terms  and  other  particulars,  apply  to 

MERRICK  A  SONS, 

Southwark  Ftundry,  Philadelphia. 
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PROSSE&'S  PATSNT 

ORIGINAL 

LAP- WELDED  IRON  AND  STEEL  BOILER  TUBES,  SAFE 

FROM  END  TO  END. 

PARIS'  PATENT  ENAMELED  IRON  PIPES  AND  PUMPS, 
FOR  WATER  SUPPLY,  ACIDS,  &c. 
SOLE  IMPORTERS. 

PROSSER'S  PATENT 

SURFACE  CONDEN8ER8  for  high  pressure  steam,  with  sea  or  other  bad  boiler  water. 
Gauges,  3-cutter  DrilU,  Countersiuks,  Tube  end  Cutting  Bars,  Expanders,  Tube  Scalers, 
Steel  Wire.  Whalebone  Brushes,  and  Pall  Laser  Wrenches. 

Tubes,  plain  or  enameled,  screwed  together  foT  ARTESIAN  WELLS. 

TH08.  PROS3ER  &  80N, 

28  Piatt  Street,  New  York. 


BX.  W.  BALDWIN  &  Co.,  Philadelphia. 

Manufacture  LOCOMOTIVE  ENGINES  of  the  most  approved  construction,  and 
perfect  adaptation  to  all  the  variety  of  circumstances  under  which  they  can  be  usefully 
em ployed  ;  ranging  in  weight  from  ten  to  thirty-six  tons,  and  using  one-half,  two-third*, 
three-fourths,  ar  the  whole  weight  for  adhesion,  as  the  grade  of  the  road,  or  business  to  be 
done,  may  render  desirable  or  necessary. 

Patterns  of  various  sizes  of  each  of  the  following  plans,  viz : 

Plan  A  and  B,  1  pair  drivers  and  trucks,  for  Passenger  business  exclusively. 
"     C,  S      "  u  "  or  Freight  business 

"     D,  3      "  "  ) 

"     D,  3      **  **      S  for  Freight  business  exclusively. 

"     E,  4       "  «  ) 

The  D  and  E  Plans  are  particularly  adapted  to  roads  having  heavy  grades  and  abrupt 
curves.  The  temporary  track  connecting  the  Eastern  and  Western  divisions  of  the  Vir- 
ginia Central  Railroad,  having'  grades  of  295  feet  rise  per  mile,  and  curves  nf  300  feet 
radius,  has  been  successfully  worked  for  two  years  past  by  six-wheel  D  Engines  of  our 
make. 

The  material*  and  tvorjemamhip,  efficiency  and  durability,  economy  of  fuel  and  re- 
porrs,  are  guarantied  equal  to  any  other  engines  in  use. 

D  R  A  WIN  G~  ~~ 

rB  subscriber  would  respectfully  inform  his  friends  and  the  public,  that  he  con- 
tinues to  give  instruction  in  MACHINE,  ARCHITECTURAL,  TOPOGRA- 
PHICAL, and  LANDSCAPE  DRAWING,  and  PAINTING  in  OIL  and  WATER 
COLORS.  Day  and  Evening  Classes  at  the  office,  and  instructions  given  in  8choo)sand 
Drawings  for  Patents  correctly  made,  and  Designs  furnished. 

JOHN  KERN, 
K.  W.  Corner  Tenth  and  Race  Streets, 

late  No.  62,  Filbert  Street,  near  lOtk 


P.  T.  ROTHERMEL,  Esq.,  D.  R.  A8HT0N,  Esq. 

JE8PER  HARDING,  Esq.,  W*.  HAMILTON,  Actuary  Fr.  Inst, 
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THE  GREAT  AMERiIOtA^  A*M)-  FOREIGN 

Patent  Agency  Offices. 

^      .  -       .:  >  •-  ■ 

IWEVrOKS  SECURE  ¥OUR  HM.IITS. 


BOW  TO  OBTAIN  LETTERS  PATENT. 


MESSR8.  MUNN  St  Co.,  Editors  and  Proprietors  of  the  Scientific  American,  ttt 
conducting  the  most  successful  aoejut  for  securing  tho  RmnTs  or  Ixtkjttobs,  to  be 
found  in  the  United  States*  They  have  been  personally  familiar  with  the  progress  of 
Invention  nnd  Discovery  for  the  past  fifteen  years,  and  have  prepared  and  conducted  within 
this  period  more  Patent  cases  than  any  other  Aokbcy  ix  tbb  Would.  As  an  evidence 
of  the  confidence  reposed  in  their  ability  and  integrity,  they  may  with  propriety  refer  to 
the  extraordinary  fact  that  nearly  TWO  THOUSAND  PATENTS  have  issued  to  thair 
clients  during  the  brief  space  of  only  TWO  YEARS ;  and  during  the  same  period  they 
have  examined  through  their  efficient  Branch  Office  in  Washington  into  the  novelty  of 
about  eighteen  hundred  Invert  firms,  thus  affording  to  them  a  knowledge  of  the  contrnU 
of  the  Patent  Office  unrivalled  by  any  existing  agency.  Not  only  this,  but  more  than 
one-half  of  all  the  Patents  secured  by  American  citizens  in  European  countries  are  taken 
through  MUNN&CO.'S  AGENCIES  IN  LONDON,  PARIS,  BRUSSELS,  BER- 
LIN, AND  VIENNA. 

Circulars  Of  Advice  How  to  Sscun*  Amkricaw  akd  FonKiojr  Patkstt*, 
w  ill  be  sent,  free  of  charge,  to  all  who  may  wish  for  them.  Messrs.  Munn  6c  Co.'s  prin- 
cipal Offices  in  New  York  «Te  removed  from  1X8  Pulton  8t.  to  the  spneieus  rooms  in  the 
new  Park  Buildings,  Nos.  87  Park  Row,  eastern  side  of  the  City  Hall  Park,  and  145 
Nshsiui  St.,  where  all  communications  should  be  addressed,  and  whero  Inventors  are  cor- 
dially invited  to  call  whenever  they  visit  the  city.  Their  Branch  Office  in  Washington 
City  is  on  the  corner  of  P  and  8evetilh  Sts.,  directly  opposite  the  Patent  Office.  Munn 
&  Co.  refer  by  permission  to  Judge  Mason,  Ex- Commissioner  of  Patents,  and  to  over 
Skvbn  Thousand  Inventors  in  the  United  States  whose  papers  have  been  prepared  snJ 
proufcutcd  through  their  Agoncr.  AddrOM 

MUNN  &  CO., 
No.  37  P»rk  Row,  Now  York  City. 


AMERICAN  AND  FOREIGN  OFFICE 


PROCURING  PATENTS. 
LOW,  HASKELL  &  Co., 

Solicitors  of  Patents  for  Invention?,,  and  Editors  of  the  Inventor. 

304  BROADWAY,  corner  of  DUANE  8treet, 

third  block  above  City  Hall,  New  York. 



LEMUEL  W.  SERRELL, 

SOLICITOR  OF  AMERICAN  &  FOREIGN  PATENTS, 

■  •  « 

JVo.  121  Nassau  Street,  New  York, 

Prepares  Mechanical  Drawings.  Specifications,  Caveats,  A*signments,&<x,  and  transact* 

all  other  business  connected  with  obtaining  Letters  Patent  in  the  United  States  and  For- 
eign Countries  with  promptness  and  dispatch.  - 
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HENRY  HO WSOTTS 
PHILADELPHIA  AGENCY  FOR  PROCURING  PATENTS 

IS  TUB 

UNITED  STATES  AND  EUROPE, 
FORREST  PLACE  No.  123.V  SOUTH  FOURTH  STREET, 

PHILADELPHIA. 


AGENCIES  IN  LONDON".  EDINBURGH,  DUBLIN,  MANCHESTER, 
TARI8,  BRUSSELS*  VIENNA,  LEIPSIC,  BERLIN, 
AND  OTHER  EUROPEAN  CITIES, 


H.  Howaon  prepares  Specifications,  Drawings,  Deeds  of  Assignment,  conducts  Inter- 
ferences, Appeals,  Applications  for  Rc-issucs.  Extensions,  &c,  attends  to  the  filing  of 
Caveats,  Reports  as  to  the  Patentability  and  Utility  of  Inventions,  and  also  acts  as  ConRuIt- 
ing  Attorney  to  either  counsel,  plaintiff,  or  defendant,  in  suits  at  law  respecting  Patents. 

As  H.  II.  visits  Washington  monthly,  he  is  prepared  to  take  charge  of  rejected  appli- 
cations, and  argue  such  cases  before  the  Examiners  and  Commissioner,  thus  saving  to 
inventors  the  annoyance  and  expense  of  personal  visits  to  Washington. 

Burlington,  Iowa,  October  2,  1857. 

Deab  Sin  : — I  take  this  occasion  to  state  to  you,  that  for  several  years  past  I  have  been 
acquainted  with  the  manner  in  which  you  have  conducted  your  business  as  Patent  Soli- 
citor. This  has  always  been  highly  creditable  to  yourself,  and  satisfactory  to  the  Patent 
Office.  You  understood  your  cases  well,  and  presented  them  in  that  intelligible  form  which 
generally  insured  success.  I  make  this  Certificate,  in  hopes  that  it  may  be  serviceable  to 
you  in  continuing  to  find  that  employment  in  your  profession  to  which  your  industry, 
intelligence^nd  courteous  bearing,  so  justly  entitle  you. 

Yours,  very  truly,  CHARLES  MASON, 

To  Hchrt  Howboic,  Esq.  Late  Commissioner  of  Patents. 

THOMAS  D.  STETSON, 
Medianusal  Engineer  <md  American  and  Foreign 

PATENT  AGENT, 

No.  6  TRYON  ROW,         Nxw  Yob*. 


HENRY  E.  ROEDER, 
MECHANICAL  ENGINEER  AND  PATENT  AGENT, 

JVb.  346  Broadway,  New  York. 

*  * 

Applications  tit  Letters  Patent  for  the  United  States,  and  every  country  in  Europe, 
made  on  the  most  reasonable  terms. 


J.  R.  k  H.  S.  ROBINSON,. 

CONSULTING  &  SUPERINTENDING 

STEAM  ENGINEERS, 

NO.  7  BIGELOW  LIBRARY  BUILDING, 

CLINTON,  Mass. 
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DR.  F.  A.  GENTH, 
No.  333  WALNUT  STREET, 

PHILADELPHIA, 

OFFERS  HIS  SERVICES 

For  the  examination  of  Ores,  Minerals,  Mineral  Waters,  Soils, 
Manures,  and  other  Chemical  Products. 

aim  n  aimo  his  raonssioxAL  adttc*  ajtb  omxtox 

ON  THE  VALUE  OF  MINES  AND  MINERAL  LANDS, 

AND  ON  CHEMICAL  QUE3TION8,  ETC. 

 :o*  

^@*A  limited  number  of  Students  taken  in  Analytical  and  Practical 
Chemistry,  Mineralogy,  Geology,  and  Metallurgy. 


laboratory  for  practical  and  analytical  chemistry 

ESTABLISHED  IN  1836. 

The  subscriber*  continue  to  give  their  personal  attention  to  instruction  in  PRACTI- 
CAL CHEMISTRY,  MINERALOGY,  AND  GEOLOGY,  according  to  the  method 
which  they  have  pursued  successfully  during  the  past  twenty-two  years  in  this  city.  A 
commodious  and  well  furnished  Laboratory,  a  large  and  select  Library  of  practical 
and  scientific  works  in  the  English,  German,  and  French  languages,  together  with  min- 
eral, geological,  and  technical  Collections,  offer  every  facility  to  the  student. 

ANALYSES  of  Ores,  Minerals,  Soils,  Waters,  Vegetable  substances,  and  the  produc- 
tions of  Art  will  be  carefully  executed.  Persons  residing  at  a  distance  may  send  by  letter 
small  average  samples  of  ores,  earths,  Ac,  weighing  from  100  grains  to  one  ounce. 

The  various  applications  of  Chemistry  to  Manufactures,  Agriculture,  Medicine,  and 
Pharmacy  will  receive  special  attention.  Where  it  is  practicable,  researches  will  be  in- 
stituted and  opinions  given  on  all  chemical  questions. 

Apply  to  Wm.  Hamilton,  Actuary  of  the  Franklin  Institute,  or  to  the  subscribers, 

BOOTH,  GARRETT  *  CAM  AC, 

At  the  Laboratory,  Chant  Street,  10th  St.  between  Markei  and  Chestnut  St*. 


JAMES  C.  LANE, 

EX-CHIEF  ENGINEER  OF  EXPLORATIONS  IN  SOUTH  AMERICA,  4C. 

MECHANICAL  AND  CONSULTING  ENGINEER, 

TIMES  BUILDING,  No.  41  PARK  ROW, 

Room  JVb.  4.  New  York. 


PATENTS  NEGOTIATED. 

Drawings,  Specifications,  and  Models,  (metal  or  wood.)  Applications  for  Patents,  and  all 
business  whatever  connected  with  Patents  attended  to  with  economy  and  dispatch. 
Application  for  Patent,  including  drawings,  specification,  and  Patent-Office  fees,  $60. 
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Constructed  with  DIMPFEL'S  PATENT  BOILER,  unite  and  combine  all  the  mechani- 
cs! and  physical  characteristics  essential  to  the  thorough  and  economical  consumption  of 
fuel,  whether  Coal  or  Wood.  The  practical  results  which  have  followed  its  introduction 
and  use,  are  matters  of  official  record  in  the  Reports  of  the  Philadelphia,  Wilmington, 
and  Baltimore  Railroad  Company,  and  other  Railroad  Companies,  whose  concurrent  tes- 
timony demonstrates  its  efficiency  and  its  success. 

The  DIMPFEL  COAL  BURNER  has  passed  through  the  preliminary  ordeals  of  trial 
and  experiment.  The  plan  of  this  Boiler  is  based  on  sound  philosophic  principles,  aud 
hence  its  efficiency  and  success  in  generating  steam,  with  less  weight* 

It  will  be  seen,  by  the  cut  above,  that  the  bent  up  Water  Tubes  terminate  at  the  crown 
of  the  fire-box  at  one  end,  and  communicate  with  the  water  apace  at  the  other  or  further 
end,  thus  bringing  the  water,  mechanically,  from  the  colder  or  farther  end,  directly  over 
the  fire,  absorbing  the  greater  part  of  the  heat,  aud,  at  the  same  time,  overflowing  the 
crown,  keeping  it  cool  and  protecting  it  from  being  overheated,  and  thereby  preventing 
explosion,  in  cane  the  water  should  fall  much  below  its  ordinary  level ;  and  also  INCREAS- 
ING THE  HF.ATtXO  SURFACE  THREE  FOLD  WITHIN  THE  FIRE-BOX.     The  bend  in  the  tubes 

enables  them  to  yield,  and  thus  relieve  the  joints  from  undue  strain,  caused  by  the  un- 
equal expansion  and  contraction. 

The  heated  products  of  combustion  not  being  separated  by  passing  through  tubes,  as 
U  the  case  in  the  flue  tubular  Boilers,  by  proper  appliances  combustion  is  maintained, 
among  the  tubes,  the  whole  length  of  the  Boiler. 

Of  one  of  the  Engines  constructed  with  the  Dimpfel  Boiler,  8.  M.  Felton,  Esq.,  Presi- 
dent of  the  Philadelphia,  Wilmington,  and  Baltimore  Railroad  Company,  in  his  Annual 
Report  for  the  year  ending  November  30,  1968,  saya: 

'•The  Dimpfel  Engine,  Daniel  Webster, has  run  [the  Great  Express  Train]  during  the 
ysar,  32,786  miles. 

Cost  of  Coal  consumed,  .  .       $  1973- 15 

Cost  of  Wood  for  kindling,  .  .  '  167-70 

■  ■    *      ™  ■ 

Total  cost  for  fuel,  $  2 140-86  " 

Cost  per  mile  run  6  62-100  cents.  "Average  number  of  cars  down,  9  J—sverage  num- 
ber of  cars  up,  10." 

Wilmington,  July  9,  1868. 
8.  M.  Felton,  Esq.— Dear  Sir: — The  [Dimpfel]  Engine  Henry  Clay,  ran  7$  [trial] 
trips  in  June,  1858,  between  Philadelphia  and  the  Susquehanna  River,  940  miles.  •  • 
Coal  per  mile,  20  49-100  lbs.    C<rir  cost  per  mile  ran,  3  8-10  cents.    Average  cars  each 
way,  seven  long  cars,  passenger  train. 

We.  Steabxs,  Master  Machinist  P.  W.  &  B.  R.R. 
For  further  information*  address,  F.  P.  DIMPFEL,  Philadelphia. 

REPORT  of  the  COMMITTEE  appointed  by  the  FRANKLIN  IN8TITUTE 

to  experiment  on 

THE  STRENGTH  OF  MATERIALS  EMPLOYED  IN  THE  CON- 
STRUCTION OF  STEAM  BOILERS, 
Illustrated  with  10  Copperplates.  Price,  $1*50. 
A  few  copies  can  be  had,  on  application  to 

WILLIAM  HAMILTON.  Actuary, 
» .• .  Hail  of  the  Franklin  institute 
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FOWLER  &  WELLS, 

AGENTS  FOR  OBTAINING 

AMERICAN  AND  FOREIGN  PATENTS, 

No.  308  BROADWAY,  NEW  YORE. 

f 

L.  N.  FOWLER,  8.  R.  WELLS. 

THOMAS  P.  HOW,  Jltlonq. 


While  we  transnct  generall)  business  of  every  description  relating  to 
applications  for  Patents,  we  invite  the  patronage  of  the  public,  more 
especially,  in  contested  cases,  particularly  those  of  appeal  and  inter- 
ference. In  examining  an  application  which  has  been  rejected  in  the 
hands  of  other  Af»ents,  we  usually  charge  a  fee  of  live  Dollars ;  and  if 
on  such  examination  we  deem  it  tenable,  we  will  in  most  cases  prosecute 
it  on  supplementary  proceedings,  on  being  secured  the  payment  of  a 
suitable  fee  upon  the  issue  of  the  Patent. 

PALMER  S  ARM  AND  LEG. 

Mb,  Palmer  has  the  pleasure  of  announcing  that  he  has  completed  the  IirrsvTion 
of  the  Arm  ;  and  be  believes  it  to  be  at  least  equal  in  all  respect*  to  the  Patswt  Lie. 
To  secure  Asms  within  aix  months,  orders  should  be  sent  immediately*  as  hundreds  ot 
i/ppf  /  applications  are  now  on  file. 


The  Arm  and  Hard  imitate  the 
ral  ones  very  nearly  in  appearance  and 

\{i      *  w  i   i  y^rtUfT^"*-!  motion— all  the  joints  being  copied  with 

*IV$   QflggP'ti$«  great  precision,  and  rendered  useful  to  an 

PHILADELPHIA  ,v->^^  extent  hitherto  unapproached. 

PALMER'S  PATENT  LEG 

Has  been  exhibited  at  thirty  Exhibitions  of  distinguished  scientific  societies,  in  compe- 
tition with  all  other  substitutes,  and  has  tn  eterx  imstarcr  been  declared  u  trk  bk»t" 
artificial  limb  extant. 

■In  addition  to  thirty  Gold  and  8ilver  Medals  (or  first  premiums,)  awarded  the  Inventor, 
by  Scientific  Societies  in  the  United  States,  he  was  (by  the  unanimous  approval  of  an  in- 
Council  of  distinguished  Surgeons,)  honored  with  the  award  of  the 


PRIZE  MEDAL. 

At  the  WORLD'8  EXHIBITION,  in  London  0*51 ),  and  also  with  the 

SILVER  MEDAL, 

(Only  First  Class  Prize.j  at  the  New  York  Crystal  Palace  (1853),  for 
"  THE  BEST  ARTI FIO I A  L  LEG*"  , 


,  u THE  BANE  AND  ANTIDOTE," 

la  the  title  of  a  Jodrnal  published  for  gratuitous  distribution  among  Surgeons,  and  per- 
sons who  have -suffer*!  -amputation  of  limbs.  The  pamphlet  will  be  Bern,  postage  paid, 
to  every  applicant.  Address,  "' 

-?..>:.  :l\l'"/H  B.  FRANK.  PALMER,  Surgeon- Artist, 

....ill  un.'  .UU  1320,  Chesnut  Street,  PhUadelplua,  Ps> 
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JOURNAL 

or 

THE  FRANKLIN  INSTITUTE 

OP  THE  STATE  OF  PENNSYLVANIA, 

FOR  THK 

PROMOTION  OF  THE  MECHANIC  AUTS. 


SEPTEMBER,  1859. 


CIVIL  ENGINEERING. 


Improvements  in  the  Hanging  and  Arranging  of  Cylindrical,  Conical, 
or  Spiral  Steel  Railroad  Springs  for  Railway  Carriages, — being  a 
Communication. — Patented  by  William  Edward  Newton,  London, 
October  19th,  1858.* 

This  invention  consists  in  arranging  cylindrical,  conical,  or  spiral 
steel  railroad  carriage  springs  in  groups  or  series  of  four  or  more 
springs,  placed  in  double  lines  vertically,  so  as  to  possess  the  length 
of  elastic  action  which  two  series  of  the  springs  would  have  if  placed 
the  one  above  the  other,  while  the  space  which  they  occupy  vertically  is 
very  much  less  than  they  would  require  if  the  springs  were  placed  in 
pairs,  one  above  the  other. 

Figure  1  shows,  in  side  elevation,  a  group  of  four  springs,  with 
the  stirrup  or  suspension-bracket  by  which  they  are  suspended,  and 
the  top  plates  or  caps  in  which  they  are  set ;  and  figure  2  shows,  in 
side  elevation,  the  manner  of  arranging  and  hanging  the  springs,  in 
series  or  lines,  between  the  forward  and  after  pedestals  of  the  truck 
of  the  car. 

The  springs  represented  are  Gardiner's  conically  coiled  steel  springs, 
having  an  open  central  space  or  vertical  axis;  and  the  suspension- 
brackets  or  bars  are  adapted  particularly  to  their  use,  but  will  answer 
for  any  other  cylindrical  spring. 

In  fig.  1,  s,  s',  are  the  two  lower  springs,  placed  small  end  down- 
wards, and  side  by  side,  their  upper  edges  being  parallel  with  each 
other.    Upon  the  upper  edge  or  periphery  of  the  spring  s,  is  placed 

•  From  Newton'*  Loudon  Journal,  July,  1859. 

You  XXXVIII.— Teibd  Seiubb.— No.  3 — Skptbmbeb,  1859.  13 


146 


Civil  Engineering. 


the  suspension-bracket  b,  having  its  cup  or  cap  to  fit  the  head  of  the 
spring ;  it  extends  downwards  by  the  side  of  the  spring  *,  to  — that 
is  to  say,  about  three-fourths  the  length  of  the  spring  «, — when  it  is 

bent  at  right  angles,  and  is  continued  in  a 
horizontal  direction  b",  (the  length  of  the 
largest  diameter  of  the  spring,)  to  form  a 
base  for  suspending  the  springe;  the  bracket 
then  turns  vertically  upwards,  as  at  b"\ 
until  it  reaches  the  top  of  the  spring 
when  it  again  becomes  horizontal,  so  as  to 
cover  with  its  cap  the  head  of  the  spring 
After  covering  the  head  of  the  spring 
a',  it  is  again  bent  downward  to  a  point  pa- 
rallel with  /<",  when  it  is  again  bent  in  a 
horizontal  direction,  to  form  a  base  for  sus- 
taining the  spring  cf,  as  shown  by  the  dotted  lines,  which  indicate  the 
continuation  of  the  spring  c'\  the  bracket  6,  b'y  6",  is  then  turned 
upwards,  and  becomes  again  connected  with  by  at  the  cup  or  cap  of 
the  spring  *.  The  two  pairs  of  springs  thus  arranged  stand  each  in 
the  angle  made  by  the  other,  so  that  their  caps  are  diagonal,  and  at 
right  angles  to  each  other.  The  two  lower  springs  a,  are  carried  by 
a  plate  a,  on  the  lower  beam,  and  in  order  to  hold  them  securely  in 
place,  they  stand  on  conical  studs  or  short  vertical  pins.  The  lower 
horizontal  part  of  the  bracket  at  b",  should  just  be  so  far  above  the 
supporting  bar  a,  as  to  allow  the  springs  *,  full  play,  that  is,  to 
shut  down  upon  the  spiral  coils ;  and  at  the  same  time,  the  cap  of  the 
two  springs  er,  c',  should  be  so  far  above  the  plate  that  crowns  the  springs 
*,      as  to  allow  in  like  manner  the  spirals  of  c,     to  shut  down  upon 

Fig.  2. 


each  other,  so  that,  by  this  means,  the  whole  length  of  elastic  lever- 
age of  the  two  springs  c,  a,  is  attained,  while  the  vertical  space  which 
they  would  occupy  if  placed  one  directly  over  the  other,  is  reduced 
about  three-quarters  of  the  height  of  one  of  the  springs.  As  a  guard 
or  shield  to  the  springs,  a  thin  iron  disc  of  boiler  plate  iron  is  placed 
upon  the  head  of  each  spring,  between  which  disc  and  the  under  sur- 
face of  the  crowning  cap  is  placed  thick  felting ;  the  cap  is  flanched 
to  receive  the  head  of  the  spring  and  disc  upon  it,  as  into  an  inverted 
cup,  by  which  means  the  springs  are  held  in  place  at  the  crowns  or 
top ;  the  upper  crown  plate  is  firmly  secured  to  the  propor  appendage 
under  the  car,  for  swinging  the  car  upon  the  springs. 
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Another  mode  of  carrying  out  the  same  principle  of  double  tiers  of 
springs  within  a  greatly  reduced  vertical  space,  is  by  placing  four  or 
more  springs  in  a  series  or  line  upon  two  grouping  lever  bars,  one  above 
the  other,  between  the  pedestals  and  the  ends  of  the  bars,  having  their 
bearings  in  the  pedestals,  as  shown  at  fig.  2,  in  position  under  the  car 
at  d  and  e.  The  lower  lever  bar  ey  is  horizontal  and  straight,  except 
at  the  ends,  where  it  is  bent  obliquely  upwards,  and  again  horizontally, 
so  as  to  enter  the  pedestals  at  each  end,  and  rest  upon  the  top  plate 
of  the  journal  box,  as  at  e*,  «*.  It  is  secured  in  its  place  by  being  let 
into  a  recess,  or  by  a  projection  upon  its  under  side,  and  a  correspond- 
ing recess  in  the  pedestal  to  receive  the  projection.  Upon  the  upper 
surface  of  the  bar  <?,  are  three  vertical  conical  studs,  upon  and  over 
which  studs  are  placed  the  springs  8,  9,  10,  in  a  straight  line,  and 
under  the  side  timbers  of  the  truck  of  the  car;  this  bar  <?,  should  be  a 
little  thicker  at  the  bent  parts,  to  give  it  strength,  as  shown.  Directly 
above  the  bar  e,  is  hung  the  other  lever  bar  d,  bent  alternately  up  and 
down ;  its  upper  parts  resting  upon  the  caps  of  the  springs  8,  9,  10, 
and  its  lower  parts  forming  a  support  for  the  two  upper  springs,  11 
and  12,  of  the  group  which  are  placed  over  vertical  conical  studs  on 
the  bar.  The  crowns  or  caps  of  the  upper  springs  11,  12,  face  the 
under  surface  of  the  side  timber  of  the  truck  or  car,  upon  cup  cast- 
ings and  discs,  which  rest  upon  the  springs  on  either  side.  The  last- 
mentioned  bar  d,  has  its  ends  jut  within  the  arms  of  the  pedestals, 
where  it  is  held  so  as  to  have  no  lateral  motion,  and  so  as  to  permit 
tho  required  play  within  the  pedestal  up  and  down ;  the  ends  of  the 
bar  being  spread  to  very  nearly  the  space  between  the  arms  of  tho 
pedestal,  to  avoid  lateral  motion. 


On  the  lielative  Values  of  Coke  and  Coal  in  Locomotive  Engines.* 

By  Benjamin  Fothergill. 

(Continued  from  poge  95.) 

There  yet  remains  the  question  of  the  durability  of  the  fire-boxes 
and  tubes  when  coal  is  used  instead  of  coke,  and  I  do  not  think  that 
I  could  offer  a  better  proof  of  the  superiority  of  coal  over  coke  in  this 
respect  also,  than  by  quoting  a  portion  of  a  report  which  I  made  on 
this  important  subject  on  the  26th  of  May,  1858,  to  the  Locomotive 
Superintendent  of  the  Manchester,  Sheffield,  and  Lincolnshire  Rail- 
way. The  engines  there  referred  to  were  built  in  accordance  with  Mr. 
Bcatties  patent  for  burning  coal  and  coke : — 

44  With  respect  to  the  durability  of  the  tubes  and  fire-boxes,  when 
coal  is  used  instead  of  coke,  I  consider  that  question  to  be  settled 
beyond  dispute  in  favor  of  the  former,  inasmuch  as  it  no  longer  remains 
a  matter  of  opinion  merely,  but  the  result  of  continuous  working  with 
coal  and  coke  demonstrates  beyond  all  doubt  that  not  only  is  coal  supe- 
rior to  coke  in  respect  to  heating  power,  and  consequently  decidedly 
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more  economical,  but  it  is  less  injurious  to  both  the  tubes  and  fire-boxes 
of  locomotive  engines ;  as  a  proof  of  this  I  beg  to  append  a  copy  of 
a  tabular  statement  which  I  had  the  honor  of  laying  before  the  directors 
of  the  London  and  South  Western  Railway  in  the  month  of  March, 
1856,  showing  the  average  duration  of  a  set  of  tubes  in  their  locomo- 
tive engines  when  coke  alono  was  used.  At  that  time  as  well  as  in  the 
latter  part  of  1855,  after  I  had  made  a  series  of  experiments  with  coke 
and  coal,  I  came  to  the  conclusion  that  the  tubes  and  fire-boxes  would 
sustain  less  injury  by  the  use  of  coal  than  coke,  and  although  one  of 
their  coal  engines  had  then  run  but  51,300  miles  and  no  really  appreci- 
able depreciation  had  taken  place  in  either  fire-box  or  tubes,  I  saw 
sufficient  to  warrant  me  in  concluding  that  the  life  of  a  set  of  tubes, 
as  well  as  that  of  the  fire-box,  would  be  considerably  prolonged  br 
the  use  of  coal  instead  of  coke.  Time  has  proved  that  the  opinion  I 
then  formed  was  a  correct  one,  inasmuch  as  I  have,  up  to  the  present 
moment,  carefully  watched  the  effects  produced  on  the  fire-boxes  and 
tubes  of  the  locomotive  engines  on  the  London  and  South- Western 
Railway ;  and  taking  two  of  their  engines  which  I  have  examined,  where 
even  part  coke  and  part  coal  have  been  used  up  to  the  commencement 
of  the  present  month,  you  will  perceive  the  amazing  difference  in  favor 
of  coal  when  you  compare  the  results  with  the  tabulated  statement 
copied  from  my  printed  Report,  dated  March  25th,  1856. 


Miles  Run  by  the  Undermentioned  Coke  Engines,  with  One  Set  of  Tubes,  on  the 

Tendon  and  South  Western  Railway. 


Working  Prcssrj 

ire  of  Steam. 

Name  of  Engine. 

Miles  run. 

100  pounds, 
100 

Volcano,  . 

118,978 

•  • 

8tromboli,  . 

127.855 

100 

<( 

Vulcan, 

129,947 

100 

u 

Milo, 

104.627 

100 

u 

Etna,  . 
Ruby, 

105,985 
101,905 

90 

11 

90 

•( 

Serpent,  • 

92,048 

80 

II 

•  • 

Medusa, 

106,590 

100 

«« 

Windsor, 

99,907 

100 

M 

•  . 

Mercury,  . 

73,100 

80 

II 

Fire  King, 

102,258 

80 

14 

Mazeppa,  . 

89,059 

100 

II 

8ussez, 

99,624 

100 

II 

Mars,  . 
Comet, 

103,257 

100 

II 

97,201 

80 

II 

•  • 

Hawk, 

74.955 

80 

II 

Acheron, 

87,759 

100 

II 

Test, 

76,182 

100 

II 

8tour,  . 

69,688 

100 

II 

•  • 

Rocklia, 

86.469 

100 

II 

Avon,  . 

78,785 

100 

II 

■  • 

Trent,        •  . 

65,634 

100 

«( 

Frorae, 

83,108 

Average  duration  of  tubes,  91,518  miles. 


"  From  the  above  table  you  will  perceive  the  average  duration  of  a 
6Ct  of  tubes  was  94,518,  whilst  in  the  two  engines  I  have  referred  to, 
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where  coal  and  coke  have  been  used,  one  of  them  has  run  154,955 
miles,  and  is  now  carrying  120  pounds  pressure  of  steam,  none  of  the 
tubes  having  railed,  and  they  are  still  in  good  working  condition,  and 
I  am  unable  to  say  how  much  longer  they  will  last.  The  other  engine 
has  run  137,676  miles,  and  I  have  had  two  of  her  tubes  sent  to  my 
offiee  in  Queen's  Chambers,  Manchester,  which  you  can  see  at  any 
time. 

"  I  personally  paid  a  visit  to  the  works  at  Nine  Elms  and  examined 
these  engines ;  and,  bear  in  mind,  that  although  a  portion  of  the  fuel 
used  in  these  engines  is  coke,  yet  the  tubes  I  now  refer  to  have  only 
worn  to  the  extent  of  three  wire  gauges  in  thickness  ;  they  were  ordered 
and  made  to  No.  13  wire  gauge,  and  are  now  No.  16  wire  gauge. 

44  No  doubt  exists  in  my  mind  that  the  principal  portion  of  this 
amount  of  reduction  in  thickness  is  attributable  to  the  cutting  action 
of  the  coke,  and  not  to  the  effect  of  any  deterioration  produced  by  the 
action  of  the  coal.  With  regard  to  the  effect  on  the  fire-box  of  the 
latter  engine,  the  back,  sides,  and  crown,  are  of  an  inch  less  than 
their  original  thickness,  namely,  J  an  inch ;  the  tube-plate  has  been 
reduced  Js  of  an  inch,  the  original  thickness  being  J  of  an  inch. 
From  these  facts  you  will  be  able  to  draw  your  own  conclusions — they 
speak  for  themselves — for  in  one  case,  where  coke  alone  was  used,  you 
have  an  average  (taken  from  the  Company's  books)  of  94,518  miles 
as  the  life  of  a  set  of  tubes,  whilst  in  the  other,  where  coke  and  coal 
are  used  on  the  same  railway,  and  working  similar  trains,  you  have 
154,955  miles  run  in  the  one  case,  and  137,676  miles  in  the  other, 
and  the  tubes  still  in  good  working  condition. 

44 1  have  given  you  these  facts  as  a  sample  of  the  results  when  coke 
and  coal  are  used,  because  the  fuel  you  are  using  in  your  engines  is 
of  a  similar  character;  but  1  am  prepared  to  prove  that  were  your 
engines  constructed  to  burn  coal  alone,  the  fire-boxes  and  tubes  would 
be  protected  from  the  cutting  action  of  the  coke,  and  greater  dura- 
bility, much  beyond  the  mileage  I  have  reported  for  coke  and  coal,  • 
would  be  the  result.  I  am  not  ignorant  respecting  the  argument  that 
some  persons  have  advanced  as  to  coal  containing  a  greater  amount 
of  sulphur  than  coke;  this  is  a  fallacy  which  I  have  had  proved  beyond 
doubt,  and  therefore  I  hesitate  not  to  give  you  a  strong  opinion  in 
favor  of  coal,  for  instead  of  its  proving  destructive  to  fire-boxes,  tubes, 
or  smoke-boxes,  the  result  of  my  observations  and  experiments  proves 
the  contrary. " 

In  further  confirmation  of  the  increased  durability  of  the  tubes,  I 
beg  to  state  that  the  mileage  of  another  engine  of  the  same  class  as 
the  two  referred  to,  and  burning  a  mixture  of  coke  and  coal,  amounts 
to  181,589  miles,  and  the  tubes  are  still  in  good  condition,  and  work- 
ing at  a  pressure  of  120  pounds  to  the  square  inch. 

In  conclusion  I  beg  to  remark,  that  previously  to  the  year  1853, 
several  attempts  had  been  made  by  different  individuals  to  introduce 
coal  as  a  substitute  for  coke  in  locomotive  engines,  but  from  various 
causes  they  did  not  persevere  in  developing  its  true  commercial  value, 
and  I  would  take  this  opportunity  of  stating  that  the  credit  of  this 
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important  saving  in  railway  expenditure  is  due  to  the  skill  and  per- 
severing industry  of  Mr.  Joseph  Beattie. 
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Weight  of  train  includ- 
ing engine  and  ten- 
der. 

Tons.  Cwt. 

170  8 
167  12 

170  8 
167  12 

235  13 
189  6 

Lead  in  number  of  car- 
riages. 

cite-.           m  n  n  99  oo     9  *? 
c*oei     6*     w  o  i  oe»  »»  22 

_■  _M       mm          mm          mm      mm                 mm  mm       mm   —  CtC* 

Highest  temperature  of 
water  in  tender  dur- 
ing each  trip. 

ooo      o      ooooooo  o 

s  s  S  S  §       §s  " 

mm   mm       m+                                              mm)       mm  •— 

Quantity  of  water  eva- 
porated per  mile  in 
lbs.  for  1  lb  of  fuel. 

Ok  C*    h-      "O      »    «    KJ    »-  N« 

c»       o     —          «o   co   cm  c*   or-  9T 
•   ••       •       •••••••       *  ~? 

CD  (O              t-       h    N    t«    00  00  0»» 

Coal  reduced  to  its 
coke  value. 

11-14 

11-  49 

12-  68 

IM4 

13-  67 

13-48 
19-86 

Average  feet  consumed 
in  pounds  per  mile. 

16-  71 

17-  24 

19  02 

20-62 

20-62 
20-97 
16-71 

20-51 

23-  82 

20-22 

24-  92 

29  80 
30-16 

Average  speed  in  miles 
per  hour. 

31-  25 
30  68 

29-71 
3027 

35-  23 

32-  14 

36-  76 

27-65 

26-  54 

29-16 

27-  92 

26-92 
24-71 

Average  time  in  hours 
and  minutes. 

2-31 
2-31 

2-39 

2  36 

2  26 

227 

211 

2  49 
2-56 

2-39 
2-47 

2-55 
309 

Description. 

Coal, 
u 

Coke, 

Coal, 

Coke, 

Coal, 
Coke, 

Coal, 
Coke, 

Name  of 
Engine. 

Ironsides, 

Vesuvius, 

Frome, 
Canute, 

Vesuvius, 

Canute, 
Vesuvius, 

Canute, 
Vesuvius, 

DATE. 

1655. 
Nov.  15. 
*'  16, 

"  17, 

"  19, 

41  20, 

"  22, 

M  23, 

u  30, 
M  30, 

Dec.    1 , 

«  19, 
•4  19, 

Discussion. — The  Secretary  read  the  following  communication,  re- 
ceived from 
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Mr.  D.  K.  Clarke,  who  Bays — I  perfectly  agree  with  Mr.  Fother- 
gill  in  assigning  to  Mr.  Beattie  the  honorable  position  of  pioneer  in 
the  successful  practical  introduction  of  coal  as  a  substitute  for  coko 
in  locomotive  engines,  as  there  can  be  no  question  that,  by  his  perse- 
vering efforts,  he  first  succeeded  in  fairly  arousing  public  attention  to 
the  real  magnitude  and  importance  of  the  economy  in  working  ex- 
penses in  railways  that  might  be  effected  by  the  general  use  of  coal 
as  fuel.   I  believe  that  from  this  source  of  economy  alone  an  addition 
of  nearly  1  per  cent,  may  be  made  to  the  dividends  on  the  original 
share  capital  of  railways,  taking  one  with  the  other,  with  the  reduced 
tear  and  wear  of  locomotives  so  ably  pointed  out  by  Mr.  Fothergill. 
I  think,  however,  that  the  mode  adopted  in  the  paper,  of  illustrating 
the  saving  in  cost  effected  by  the  substitution  of  coal  for  coke  is  open 
to  criticism,  and  does  not  place  the  question  on  its  proper  basis.  It  is 
true  that  the  quantity  of  coke  manufactured  from  a  given  weight  of 
coal  weighs  only  two-thirds  of  the  orignal  coal  so  consumed,  and  that 
1£  tons  of  coking  coal  make  only  1  ton  of  coke.  But  in  seeking  to 
establish  this  ratio  of  3  to  2  as  the  measure  of  saving,  that  is,  that  the 
cost  of  fuel  is  reduced  one-third  in  dispensing  with  the  coking  process, 
it  is  overlooked  that  coking  coal,  as  coal,  is  not  the  proper  fuel  for  loco- 
motives, and  that  therefore  the  calculation  of  saving  should  be  based, 
not  upon  the  relative  quantities  of  coking  coal  and  of  coke  made  from 
it,  but  upon  the  relative  prices  and  efficiency  of  proper  locomotive  coal 
and  coke.  This  ratio  is  necessarily  very  variable,  as  it  is  affected  by 
cost  of  transport  and  other  elements.   For  instance,  on  ono  metro- 
politan line,  whilst  coking  coal  costs  12s.  6d.  per  ton,  and  the  coke 
made  from  it  costs  18s.  b'd.,  other  coal,  suitable  for  locomotive  uses, 
costs  as  much  as  15s.  per  ton.  On  another  line,  whilst  the  cost  of  coke 
is  23s.  per  ton,  the  coal  suited  for  locomotives  costs  20s.  per  ton,  or 
only  13  per  cent.  less.   Again,  take  the  North  Eastern  Railway  at 
Newcastle,  the  difference  of  the  cost  of  coke  at  from  8s.  to  lis.,  and 
locomotive  coal,  at  7s.  per  ton,  is  so  inconsiderable  as  to  scarcely  make 
it  worth  while  to  use  coal  on  that  line.   Notwithstanding  such  local 
approximations  in  cost,  there  can  be  no  doubt  of  the  economical  im- 
portance of  the  question  before  the  meeting.   Again,  in  the  compari- 
son of  the  coal-burning  engines  with  the  coke-burning  engines  of  the 
South  Western  Railway  no  allowance  has  been  made  for  the  benefit 
of  heating  the  feed-water  in  the  former,  as  against  the  use  of  cold 
water  in  the  latter ;  whereas  my  own  experience  with  Mr.  Beattie's 
engine,  the  Canute,  showed  a  most  material  increase  in  the  consump- 
tion of  coal  when  the  feed-water  was  not  heated.   The  following  were 
the  results  I  obtained  from  the  engine  with  hot  and  cold  water  respect- 
ively : — 

Coal  consumed  Temperature 
Average  train.  per  mile.  of  feed-water. 

With  boated  water,  11  carriage*,  17-4  11m.  191  deg. 

With  cold  water,  11       «  24  0  "  66  " 

Showing  an  increase  of  6*6  fibs,  of  coal  per  mile,  by  using  the  feed- 
water  cold,  as  was  done  in  the  coke-burning  trials  recorded  by  Mr. 
Fothergill.   The  coke  value  would  therefore  be  16  lbs.  per  mile,  and 
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not  11  or  12  fibs.,  as  assumed  in  the  paper,  for  comparison  with  the 
coke-burning  engines.  The  large  extra  consumption  of  coal,  by  shut* 
ting  off  the  heating  apparatus,  is  no  doubt  greater  in  proportion  than 
would  be  deducible  from  the  known  constituent  heat  of  steam  and 
water ;  but  it  is  caused  also  by  the  less  favorable  working  conditions 
of  the  engine  involved  in  the  use  of  cold  water.  I  hope  on  another 
occasion,  to  bring  the  results  of  my  own  practice  in  coal-burning  with- 
out smoke  before  the  Society. 

The  Chairman  said  the  paper  they  had  heard  was  a  very  interest- 
ing one,  and  reduced  itself  to  this: — Mr.  Fothergill  proposed  to  es- 
tablish that  which  appeared  to  be  a  very  simple  proposition,  namely, 
that  the  whole  was  greater  than  its  part ;  in  other  words,  that  coal 
which  contained  all  the  elements  of  combustion  and  locomotive  power 
was  more  effectual  than  the  same  coal  when  deprived  of  some  of  its 
elements  and  converted  into  coke.  It  was  a  most  important  subject, 
not  only  to  railway  companies,  but  also  to  the  public  at  large,  who 
must  derive  great  advantages  from  the  enormous  saving  in  the  expendi- 
ture for  fuel,  which  Mr.  Fothergill  had  pointed  out,  and  his  arguments 
appeared  to  have  great  plausibility.  He  (the  Chairman)  would  now 
be  happy  to  hear  the  opinions  of  gentlemen  present,  whom  he  knew 
to  bo  well  acquainted  with  the  subject. 

Mr.  Grantiiam  had  listened  with  great  pleasure  to  Mr.  Fothergill's 
paper,  as  treating  of  a  subject  of  very  great  importance,  not  only  in 
a  scientific  point  of  view,  but  also  as  affecting  the  dividends  upou  rail- 
way property.  He  must  confess  that  his  friend's  paper  had  a  little 
disappointed  him  upon  one  or  two  points,  and  if  it  should  be  agreed 
that  some  matters  of  importance  had  been  omitted,  he  would  call  upon 
the  Society  to  award  a  gentle  punishment  to  Mr.  Fothergill,  by  ask- 
ing him  to  read  a  further  paper  upon  tho  same  subject.  He  would,  in 
the  first  place,  call  Mr.  Fothergill's  attention  to  what  he  considered 
an  important  omission  in  his  paper,  he  not  having  stated  whether  he 
employed  the  hot  water  apparatus  in  the  coke-burning  engines,  as 
well  as  in  those  burning  coal.  Perhaps  Mr.  Fothergill  would  be  good 
enough  to  enlighten  them  upon  that  subject.  He  would  also  ask  him 
whether  he  had  considered  the  question  of  the  blast  in  the  coke  and 
coal-burning  engines,  as  he  was  of  opinion  that  a  much  greater  heat 
would  be  found  in  the  smoke-boxes  of  the  latter  than  of  the  former, 
and  less  blast  would  therefore  be  required..  That  was  an  important 
point.  Mr.  Fothergill  had  stated  that  the  wear  and  tear  of  the  tubes 
of  the  boiler  was  very  much  less  in  the  coal  than  in  the  coke-burning 
engines.  That  fully  corresponded  with  his  own  experience;  but  there 
was  another  element  to  be  considered,  viz :,  the  first  cost  of  this  par- 
ticular description  of  engine.  There  might  be  a  question  whether  the 
first  cost  of  the  engine,  which  appeared  to  be  an  expensive  one,  did 
more  than  make  up  for  the  difference  in  the  wear  and  tear  under  the 
two  systems.  He  did  not  say  this  with  a  view  to  depreciate  the  state- 
ments made  in  the  paper,  for  he  was  an  ardent  admirer  of  the  use  of 
coal  in  locomotives.  There  was  also  another  very  important  question 
— viz :  the  heat  of  the  gases  in  the  smoke-box.  He  was  afraid  that 
railway  engineers  had  overlooked  this  too  much,  and  he  feared  also 
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that  those  who  had  made  experiments  upon  the  subject  had  made  some 
mistakes.   He  had  lately  taken  pains  to  make  inquiries  of  some  of 
the  leading  engineers  as  to  the  heat  in  the  smoke-boxes  of  locomotives, 
and  the  answer  he  got  generally  was,  that  experiments  had  been  tried, 
and  that  the  temperature  had  been  reduced  as  low  as  300  deg.  of  heat ; 
others  had  informed  him  that  it  was  about  400  deg.  of  heat  in  the 
smoke-box.  A  curious  experiment  had  been  tried  in  his  own  neighbor- 
hood, where  a  thermometer  had  been  let  down  into  the  smoke-box, 
the  bulb  of  the  mercury  going  into  the  box  for  some  distance,  and  the 
scale  being  in  sight  of  the  engineor.   When  the  engine  was  standing 
at  the  station  the  thermomter  recorded  300  deg.,  but  it  had  no  sooner 
started  than  the  thermometer  fell  to  150  deg.  This  gave  rise  to  some 
speculation  as  to  the  cause  of  this  wonderful  phenomenon,  and  many 
theories  would,  perhaps,  have  been  founded  upon  it ;  but  the  whole 
was  easily  explained  by  the  fact  that  round  the  thermometer  there 
was  a  space,  so  that  when  the  engine  was  put  in  motion,  and  the  blast 
came  into  operation,  the  cold  air  struck  upon  the  bulb  of  the  thermo- 
meter, and  lowered  the  temperature  of  the  mercury.  He  believed  the 
temperature  of  the  fire-box  would  be  much  affected  by  the  use  of  coal, 
and  he  was  sorry  that  Mr.  Fothergill  had  not  brought  that  subject 
forward  as  an  element  in  his  experiments.  Within  the  last  few  weeks 
he  had  been  called  upon  to  try  some  experiments  upon  locomotive 
engines  in  connexion  with  a  subject  which  he  was  happy  to  sec  illus- 
trated by  some  specimens  upon  the  table  that  evening,  which  he  hoped 
would  come  before  the  Society  at  a  future  time  in  a  more  connected 
form.  Referring  to  these  specimens  of  spiral  heat-diffusers,  Mr.  Gran- 
tham went  on  to  explain  that  the  glass  tubes  shown,  represented  the 
tabes  of  a  boiler,  and  contained  a  spiral  bar  of  metal.   This  was  the 
invention  in  the  first  instance  of  Mr.  Duncan,  a  gentleman  of  con- 
siderable scientific  attainments,  who  took  out  a  special  patent  for  it. 
Their  mutual  friend,  Mr.  Charles  Wye  Williams,  whose  name  was 
honorably  known  to  the  Society,  without  being  aware  of  these  ex- 
periments, was  making  others  in  the  most  accurate  manner  of  his  own 
upon  the  same  subject,  and  on  an  extensive  scale.  Mr.  Wye  Williams' 
apparatus  was  also  the  subject  of  a  patent ;  and  as  these  patents  clashed 
with  each  other,  and  there  were  points  in  each  which  tho  other  party 
thought  desirable  to  be  retained,  they  amalgamated  their  interest,  and 
the  invention  was  now  known  under  the  designation  of  Duncan,  Gwynno 
and  C.  Wye  Williams'  heat-diffusers.    Mr.  Grantham  proceeded  to 
detail  tho  results  of  experiments  made  with  the  heat-diffusers  as  re- 
corded by  Gauntlett's  pyrometer.  The  diffusers  were  placed  in  the 
tubes  of  the  boiler,  and  he  knew  from  experiment  that  they  reduced 
the  heat  in  the  smoke-box  prodigiously,  probably  200  or  400  deg.  The 
indication  of  the  pyrometer  with  the  heat-diffusers  was  800  deg.  in 
the  smoke-box,  and  he  believed  it  would  have  risen  to  1000  or  1200 
<leg.  if  the  heat-diffusers  had  not  been  in  use.  He  had  every  reason 
to  suppose  that  if  coke  had  been  used  in  the  engine  instead  of  coal, 
the  heat  in  the  smoke-box  would  have  been  less.  If,  therefore,  Mr. 
Beattie's  or  any  other  coal-burning  engine  had  this  enormous  tempera- 
ture in  the  smoke-box,  it  was  evident  that  there  was  room  for  improve- 
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ment  in  that  respect,  and  it  was  another  item  in  favor  of  coal  if  these 
deductions  were  correct.  He  would  state  in  passing  that  the  heat- 
diffusers  above  alluded  to,  promised  very  good  results,  the  first  trials 
showing  nearly  20  per  cent,  of  gain,  and  one  of  the  practical  difficulties 
in  using  them,  viz:  the  supposed  tendency  in  the  tubes  to  become 
closed  with  ashes,  had  not  taken  place.  Looking  at  the  title  of  the 
paper,  he  regretted  that  Mr.  Fothergill  had  confined  his  observations 
to  one  system  only,  as  he  was  aware  that  he  had  an  abundant  store 
of  information  upon  the  burning  of  coal  under  other  circumstances. 
He  did  not  say  this  to  detract  in  any  way  from  the  merits  of  Mr. 
Beattie's  improvements.  That  gentleman  had  courageously  faced  the 
question,  and  was  the  first  to  direct  public  attention  to  it.  He  (Mr. 
Grantham)  had,  however,  great  hopes  that  some  simpler  means  than 
those  introduced  by  Mr.  Beattie  would  be  adopted.  For  a  great  many 
years  he  (Mr.  Grantham)  had  attended  the  experiments  of  Mr.  Wye 
Williams,  and  had  been  a  party  to  most  of  the  investigations  made  bv 
that  gentleman  upon  the  combustion  of  coal,  and  from  the  experience 
thus  derived  he  was  of  opinion  that  the  operations  so  necessary  in  this 
matter  would  be  carried  on  by  a  simpler  engine  than  that  of  Mr. 
Beattie — combining,  it  might  be,  many  of  his  contrivances,  but  doing 
away  with  a  great  deal  that  was  complex. 

(To  be  Continued.) 


On  the  Co-efficients  of  Elasticity  and  Rupture  in  Wrought  Iron,  in 
relation  to  the  volume  of  the  metallic  mass,  its  metallurgie  treatment, 
and  the  axial  direction  of  its  constituent  crystals.*  By  R.  Mallet, 
M.  Inst.  C.  E. 

(Continued  from  Vol.  xxxvii,  page  397.) 

Discussion. — It  was  explained  that  Tredgold  and  other  experiment- 
ers only  gave  the  absolute  forces  which  would  tear  a  bar  asunder.  In 
the  present  investigation  an  endeavor  had  been  made  to  ascertain  the 
amount  of  permanent  elasticity  possessed  by  the  metal,  as  well  as  the 
point  at  which  it  would  become  actually  ruptured. 

It  was  contended  that  the  drawings  exhibited  gave  a  very  imperfect 
representation  of  the  piling  of  the  iron  for  large  forgings,  and  that 
hence  the  author  had  been  led  to  draw  erroneous  conclusions.  With 
regard  to  the  manufacture  of  the  two  monster  mortars,  36  inches  in 
diameter,  and  capable  of  throwing  a  ball  weighing  about  30  cwt.,  it 
was  remarked  that  their  merits  as  forgings  were  extraordinary.  At 
first,  owing  to  large  rents  in  the  centre  of  the  core,  the  forgings  were 
failures,  but  after  a  little  experience  had  been  gained,  the  second  forg- 
ings were  quite  successful.  In  the  manufacture  of  these  monster  gun* 
they  were  built  up  in  seven  distinct  layers,  the  forging  occupying 
seven  weeks.  So  far  from  any  deterioration  or  crystallization  taking 
place,  the  metal  was  improved  by  its  long-continued  heating  and  work- 
ing; and  the  metal  in  the  heart  of  the  gun  was  found  to  be  of  greater 
strength  than  the  bar  iron  of  which  it  was  composed,  being  perfectly 
homogeneous,  strong,  and  tough.  A  series  of  experiments  for  testing 

*  From  the  London  Clr.  Eng.  and  Arch.  Jour.,  April,  1859. 


Digitized  by  Google 


On  the  Elasticity  and  Rupture  in  Wrought  Iron,  155 

the  correctness  of  the  process  showed  that  the  ordinary  manufacture 
of  bar  iron,  by  working  and  re-working  several  times,  had  its  limits. 
As  a  proof  that  the  deductions  in  the  Paper  were  incorrect,  it  was 
asserted  that  engineers  had  one  universal  rule  for  the  manufacture  of 
forgings,  whether  large  or  small,  and  it  was  not  found  that  the  shafts 
of  1000  H.  P.  engines  were  more  liable  to  fracture  than  those  of  100  H.  p. 
This  was  practical  evidence  that  the  metal  was  not  more  deteriorated 
in  large  forgings  than  in  small  from  the  length  of  time  it  was  exposed 
to  the  action  of  the  fire ;  indeed  no  one  portion  was  so  exposed  for 
any  great  length  of  time.  It  was  urged  that  scrap  iron,  or  any  other 
highly  refined  iron,  was  the  worst  material  for  the  construction  of  large 
forgings.  It  was  considered  that  a  strong,  fibrous,  fresh-puddled  iron 
was  superior  in  every  respect,  as  the  ordinary  workings  required  in 
the  process  of  forging  would  be  sufficient  to  improve  it  to  the  average 
maximum  of  strength ;  whereas,  a  highly  refined  iron  had  already 
reached  the  highest  point  as  regarded  strength,  so  that  it  was  more 
likely  to  be  injured  by  additional  working.  There  was  another  reason 
why  scrap  iron  should  not  be  used  for  the  manufacture  of  forgings. 
Scrap  iron  was  composed  of  many  different  qualities  of  iron,  all  having 
their  own  special  welding  points.  When  worked  together,  one  portion 
which  was  less  refined  was  too  much  heated,  and  consequently  dete- 
riorated before  the  more  highly  refined  portions  were  at  a  welding 
heat ;  so  that  there  was  the  difficulty  either  of  burning  the  one,  or  of 
being  unable  to  weld  the  other.  Again,  the  specimens  selected  by  the 
author  for  trial,  and  which  he  said  were  weaker  than  the  original 
iron  composing  the  forging,  were  not  taken  off  in  the  direction  in  which 
the  fibre  was  laid  for  strength — in  which  it  was  intended  that  the  strain 
should  be  borne.   Now,  forge  masters  always  laid  the  grain  of  the 
metal  in  the  direction  in  which  the  strain  would  ultimately  be  applied ; 
whereas  the  samples  experimented  upon,  had  been  cut  transversely  to 
that  direction. 

With  regard  to  the  new  material,  "puddled  steel,"  it  was  believed 
that  it  was  destined  to  work  a  complete  revolution  in  almost  all  mat- 
ters in  which  iron  had  hitherto  been  used.  It  had  been  proved  to  pos- 
sess at  least  double  the  tensile  strength  of  the  best  wrought  iron,  and 
the  elastic  limit  of  the  material  was  also  greater  in  proportion  to  the 
breaking  strain.  A  piece  of  this  material  had  been  subjected  to  a  strain 
of  32  tons  per  square  inch  for  seventeen  consecutive  hours  without  ex- 
hibiting the  slightest  appearance  of  elongation.   Subsequently,  a  bar 
4  feet  in  length  and  1  inch  by     ths  inch  in  section,  had  been  exposed 
to  a  strain  of  45  tons  per  square  inch,  when  it  was  found  that  an  elonga- 
tion of  £  g  ths  of  an  inch  had  taken  place.   Upon  the  weight  being 
removed  £gths  of  this  elongation  were  recovered,  showing  that  the 
elasticity  of  the  material  had  not  been  destroyed.   On  another  occa- 
sion the  elongation  amounted  to  ja040ths  of  an  inch,  and  returned  to 
iVjjths  °f  an  incn*   Upon  a  second  application  of  a  strain  of  56  tons 
per  square  inch  the  bar  was  broken,  the  elongation  having  been  j^ths 
of  an  inch.    In  other  experiments  the  bars  broke  at  55,  56,  and  60 
tons,  and  one  bore  the  enormous  strain  of  87  tons  per  square  inch. 
To  attain  this  favorable  result,  which  it  was  believed  might  eventually 
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be  accomplished  as  a  rule,  it  was  essential  that  great  care  should  be 
taken  in  the  selection  of  the  materials,  and  great  pains  in  the  manu- 
facture. It  was  entirely  a  question  of  good  workmanship  and  good 
machinery ;  and  a  new  manufacture  of  this  sort  would,  for  years  to 
come,  require  the  utmost  attention  and  solicitude.  In  Germany,  where 
this  great  improvement  in  metallurgy  had  been  first  introduced,  a  large 
number  of  manufacturers  commenced  making  puddled  steel ;  the  con- 
sequence had  been  that  an  amount  of  bad  material  had  been  thrown 
upon  the  market,  which  had  brought  puddled  steel  into  disrepute  for 
a  time,  and  from  which  it  had  scarcely  yet  recovered.  This  was  to  be 
feared  in  this  country  when  the  German  patent  had  expired. 

It  was  further  contended,  that  if  the  calculations  in  the  paper  had 
been  based  upon  forgings  faggotted  in  the  manner  delineated  in  the 
drawings,  they  were  of  little  practical  utility.  It  was  stated  that  large 
forgings  weighing  20  tons,  and  measuring  24  inches  in  diameter,  for 
engines  of  1000  ii.  P.,  were  now  made  at  several  places  in  England, 
without  flaw  or  defect,  except  perhaps  a  small  sand  speck  upon  the 
surface,  which  was  not  of  any  consequence.  When  Nasmyth's  ham- 
mer was  first  introduced,  the  plan  was  suggested  of  having  the  lower 
forge  block  made  of  a  V  shape,  and  the  bottom  part  of  the  hammer 
so  small  as  to  strike  only  upon  the  upper  centre  of  the  periphery  of 
the  forged  piece.  The  mass  was  thus  struck  in  three  places,  and  the 
tendency  was  to  force  the  material  to  the  centre,  so  as  in  fact  to  ren- 
der the  heart  as  solid  and  homogeneous  as  the  other  portions. 

In  reply  to  an  inquiry  as  to  whether  the  rents  in  large  iron  forgings, 
spoken  of  in  the  paper,  would  not  also  be  liable  to  occur  equally  in 
the  puddled  steel,  it  was  said,  that  in  forgings  of  iron  large  crystals 
or  grains  were  developed,  which  would  not  be  the  case  in  similar  masses 
of  puddled  steel ;  and  that  in  the  latter  the  aggregation  of  grains  or 
crystals  was  not  increased  by  the  agglomeration  of  the  mass.  These 
rents  might  be  accounted  for  by  the  differential  contraction  of  the 
metal.  In  the  principal  case  referred  to,  the  outside  of  the  collar, 
which  was  4  feet  in  diameter,  cooled  more  quickly  than  the  remainder 
of  the  forging,  and  these  internal  rents  took  place  after  it  had  left 
the  hammerman's  hand.  It  was  stated  that  plates  of  puddled  steel  had 
already  been  supplied  from  the  Mersey  works  for  twenty-one  vessels, 
some  of  them  250  tons  burthen  and  38  feet  beam.  The  thickness  of 
the  plates  for  the  vessels  for  Indian  river  navigation  was  one-eighth 
of  an  inch,  and  none  had  yet  been  made,  or  called  for  as  a  mercan- 
tile commodity,  of  greater  thickness. 

In  conclusion,  a  hope  was  expressed  that  on  an  early  occasion  the 
subject  of  puddled  steel  would  be  again  brought  under  the  notice  of 
the  Institution;  for,  if  it  possessed  the  qualities  ascribed  to  it,  it  was 
worthy  of  the  most  careful  consideration  of  eugineers,  who  had  to  de- 
sign large  railway  structures,  as  well  as  for  other  purposes.  In  India 
and  distant  colonies,  to  which  so  much  material  had  necessarily  to  be 
transported  for  public  works,  anything  which  would  tend  to  reduce  the 
weight  to  be  carried,  and  consequently  the  freight,  was  a  point  of  the 
highest  importance.  The  Institution  was  therefore  under  great  obli- 
gation to  the  author  for  having  elicited  this  information. 
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List  of  Amkrican  Patrnts  which  ibsurd  from  Junk  14,  to  Jolt  5,  1859, 

(INCLUSIVE,,)  WITH  E.XKMPLIFIC ATION8. 
JUNE  14. 

93.  Washtvi  Machinx;  Pleasant  Armstrong,  Camden,  Alabama. 

Claim — 1st,  The  arrangement  of  I  be  complete  stationary  rounds  of  the  conrex  swing  frame,  on  two  semi- 
eircular  lines  of  different  diameters,  so  that  tbe  rollers  on  the  smallest  semicircle  shall  stand  above  and  oppo> 
site  the  spaces  between  the  rollers  on  the  largest  semicircle,  in  combination  with  the  arrangement  ol  tbe 
stationary  rounds  of  tbe  concave,  2d,  The  arrangeineut  of  two  auxiliary  treadle  sUudarda  with  tbe  main 
standards  of  the  tub,  in  tbe  manner  described. 

94.  Machinx  fob  Printing  Addresses,  Ac;  John  A.  Barrlngton,  FmJericktown,  Ohio. 

Claim — 1st,  A  cylinder,  constructed  with  grooved  pins,  or  their  equivalents,  for  holding  forms  of  type, 

!i resenting  tbem  at  a  proper  |K>itit,  to  perform  tbe  office  of  printing,  and  afterwards  allowing  them  to  be  de- 
ivered  from  the  cylinder.  2d,  In  combination  with  the  cylinder,  1  claim  the  riba,  arrange!  upon  an  endless 
chain  in  such  manner  as  to  receive  the  forms  of  type.  3d,  Securing  the  forms  within  the  riba,  in  such  man- 
ner as  to  present  said  forms  pro|*rly  for  printing,  by  meaus  of  tbe  follower,  catch. and  spring.  4th.  Adjusting 
the  forms  of  type  for  printing  and  delivering  them  from  tbe  cylinder  after  printing,  by  means  of  a  recipro- 
cating bar.  6th,  The  inclined  feed  wheel,  constructed  with  adjustable  spring  conveyors,  and  operating  as 
described.  6th,  Regulating  and  adjusting  the  speed  of  the  endless  apron  l.y  means  of  tbe  inclined  disc,  fric- 
tion wheel,  set-screws,  and  crank  screw. 

96.  Qacoi  for  Measuring  rnt  Pressure  or  Fluid;  Tictor  Beaumont,  City  of  New  York. 

Claim— 1st,  So  arranging  respectively  dome-shaped  elastic  discs  of  one  or  more  spring  chambers  in  pres- 
sure gauges,  as  that  the  pressure  of  steam,  or  other  fluid,  within  said  chamber  is  indicated  by  the  motion  of 
the  disc  or  plate,  which  presents  its  convexity  to  tbe  pressure.  2d,  The  manner  of  guiding  the  free  end  of  a 
spring,  consisting  of  one  or  more  chambers,  expanding  by  pressure  from  within,  in  order  to  prevent  it  from 
vibrating  in  any  direction  hut  that  of  its  axis.  3d.  In  pressure  gauges  with  a  hollow  spring  cltauiber  mech- 
anism, I  claim  partially  filling  tbe  space  inside  of  chambers  with  a  solid  substauce  or  substances,  in  tbe  man- 
ner set  forth. 

96t  Instrument  roa  Measuring  thk  Strength  of  Watch  Springs;  J.  M.  Bottom,  City  of  New  York. 

Claim— An  arbor,  having  n  measuring  spriug  affixed  thereto,  b>gcther  with  an  index. and  an  attachment 
for  attaching  the  hair  spring  to  be  measured,  arranged  iutbe  manner  set  forth, and  constituting  a  ready  means 
of  determining  the  exact  force  of  said  hair  springs. 

97.  Churn;  P.  8.  Devlan,  Reading,  Pennsylvania. 

Claim— The  employment  in  a  churn  In  which  the  cream  is  acted  upon  by  a  blast  only  of  a  float,  as  de- 
scribed. 

98.  Ore  Separator;  William  0.  Bourne,  City  of  New  York. 

Claim — 1st,  A  sieve-bed,  in  which  the  opening  or  openings  for  the  passage  of  the  air  water  through  it, 
are  so  contracted  as  to  enforce  an  uniform  action  of  the  air  or  water  through  the  entire  surface  of  the  sieve- 
bwL,  which  may  be  made  of  sheet  metal,  or  of  any  textile  material,  either  separately  or  In  combination,  or  of 
their  equival-  nt.  2d,  The  application  of  a  vibrating  and  shaking  motion  to  n  sieve-lnd,  in  combination  with 
a  Mast  or  current  of  air  or  water,  in  the  manner  deserilted.  3d,  The  described  adjustable  blades  for  agitating 
the  substance  on  the  sieve-bed,  and  for  regulating  the  discharge  of  the  refuso  substances  over  the  front  edge 
of  tbe  table.  4th,  The  (separation  of  metals,  or  other  heavy  sultstanccs,  from  ores,  or  other  materials,  when 
upon  a  sieve-bed,  by  the  gravitation  of  the  lighter  substances  towards  and  over  the  front  or  waste  edge,  when 
acted  upon  by  u  enrrent  of  air  or  water  through  a  sieve-bed,  in  the  manner  set  forth. 
W.  Mari>k  Hand  Propeller;  E.  C.  Bracket!  Newton  Corner,  Massachusetts. 

Chum — The  arrangement  and  combination  of  tbe  adjustable  oar,  arms,  d,  oscillating  shaft,  hinged  blades, 
rods,  arms,  k  p,  rod,  and  lever,  as  d> «  riU-d.  ( 

[A  numl»er  of  propellers  or  blades  are  bnng  to  a  piroted  arm  which  Is  fixed  to  the  end  of  a  vertical  post 
attached  to  tbe  side  of  the  boat,  and  they  are  operated  by  means  of  an  arm,  connecting  rod.  and  b  rer,  so  as 
to  give  to  them  a  swinging  or  vibrating  motion,  at  the  same  time  the  blades  are  so  hinged  as  to  adapt  them- 
selves to  the  impact  or  the  water  in  an  inclined  iswiliou  similar  to  the  act  of  rowing  or  sculling.] 

100.  Valve;  William  Bramwell,  City  of  New  York. 

Claim — The  sliding  nut  actuated  by  the  screw, in  combination  with  the  hinged  valve  and  toggle  links,  as 

101.  Rkkpixo  Sail*;  Joseph  Francis  Brouard,  Havre  de  Grace,  France;  patented  in  France,  Feb.  2, 1855. 

Claim — 1st,  Supporting  the  rot  line  yard  between  its  points  of  suspension  by  the  hook,  the  said  hook  being 
ronstruct<*l  and  operated  for  the  pur|tose  of  staying  the  rolling  yard  and  holding  it  in  is>sitiou  when  the  mil 
attached  to  it  is  acted  upon  by  the  wind.  2d,  Tbe  construction  of  the  boom  iron  for  the  purpose  of  placing 
the  boom  in  position  to  prevent  the  chafing  of  the  sail,  as  described. 

102.  I*xojecttlx  for  Killing  Whales;  Robert  Brown,  New  London,  Connecticut. 

Claim — The  flukes  on  the  shank  of  the  bomb,  the  line  attached  thereto,  the  groove  or  indentation  iu  the 
barrel  of  the  bomb,  for  the  lino  as  stated. 

103.  Self-priming  Locks;  J.  8.  Butterficld  and  Simeon  Marshall,  Philadelphia,  Pennsylvania. 

Claim — 1st.  The  extension  on  the  carrier,  in  the  manner  set  forth.  2d,  Disconnecting  each  primer  from 
the  roll  with  the  raising  of  tbe  hammer,  in  the  manner  set  forth.  3d,  The  adjustable  centre  projection  and 
thxmb-acrew,  arranged  and  operated  in  the  manner  set  forth. 

104.  Method  of  Attaching  thx  Capping  of  Fxncx  Posts;  R.  S.  Cadwell,  Andover,  Ohio. 

Claim — The  projection  or  tongne  formed  on  the  top  of  the  post,  in  connexion  with  the  mortise  in  the  cap- 
ping, for  attaching  t lie  said  capping  to  tbe  post  and  securing  it  by  a  batten. 
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103.  Modk  of  Fa^tctoco  Lstteub  to  Sig  xbcirus,  Ac. ;  Tbotnu  Chun  p  Ion  And  Thomm  Motif  j)  Washington 

City,  D.  0. 

Claim — The  placing  or  casting  on  the  back  of  letters  p rejection!  with  solid  cant  or  wrought  shanks  there- 
from.  Also,  hole*  in  said  projections  to  fasten  by  screws,  uails,  or  rivets,  as  described. 

106.  Flt-taap;  1. 8.  Clough,  Brooklyn,  Naw  York,  and  8. 11.  BurrolL,  aty  of  New  York- 
Claim— The  combination  of  the  stationary  cone,  revolving  catcher,  and  start  and  receptacle,  when  coa- 
st roc  ted  as  described. 

107.  8ugab  Cane  Press;  Thomas  Crania,  Port  Atkinson,  Wisconsin. 

Claim— The  combination  of  the  pressure  rollers  with  the  main  bearing  wheel  of  a  frame,  which  is  so  pro- 
portioned  and  supported  that  it  can  be  rotated  around  a  pivot  poet — but  this  I  only  claim  when  a  fluid  receiv- 
ing Te*»el,  conducting  tube,  an  annular  channel,  and  a  delivery  spout,  are  combined  with  the  mud  frame, 
substantially  in  the  manner  described. 

108.  Mant/factou-no  Paper;  8.  8.  Crocker  and  George  E.  Marshall,  Lawrence,  Massachusetts. 

Claim — lit,  The  combination  of  Internally  heated  drying  cylinders  with  a  steam  box  or  boxes,  arranged 
for  tho  pnrpoae  of  continuously,  first,  thoroughly  drying  pt|>cr,  snd  tin  n  superficially  moistening  it,  by  the 
direct  application  of  steam  prior  to  the  operation  of  calendering.  2d,  The  combination  of  a  steam  Ian  or  boxes, 
so  arranged  its  to  moisten  paper  superficially  by  the  steam  therein  contained,  with  roUs  which  calender  by 
pressure,  as  described. 

1 09.  Looks  ;  Charles  Crosaley,  Ellington,  Connecticut. 

Claim — 1st,  The  combination  of  the  series  of  vibrating  tnft-former*  and  the  vibrating  reed,  arranged  m 
described.  *<M,  The  combination  of  the  weights,  tho  knotted  cord,  and  slotted  arm,  for  the  purpose,  of  con- 
trolling the  set-off  of  the  tufting  yarn  iieam. 

110.  Drain  Tim.  Machines;  Jones  Dairies,  Birmingham,  Michigan. 

Clnim — 1st,  The  bar,  o,  and  hooks,  in  combination  with  the  cross-bar,  when  used  for  the  purpose  of  own- 
ing the  |lid  automatically,  'id,  Thu  lair,  B,  combined  with  tho  frames,  iu  the  manner  mentioned,  with  ths 
levers,  for  cutting  off  the  tile  by  the  returning  of  the  plunger. 

111.  Horse  Bracket;  T.  B.  Davis,  Lexington,  Massachusetts. 

Claim — The  improved  mode  of  fastening  and  confining  it  to  the  loot,  by  having  the  points  of  attachment 
l>car  directly  upon  the  shoo,  s<>  as  not  to  injure  the  ankle  or  fetlock,  by  galling  on  the  h<«f  by  compresssun, 
nod  also  the  machinery  by  which  the  bracket  is  adjusted  to  the  size  of  the  foot,  and  held  mure  firmly  ami 
■icurely  than  by  any  other  mode  of  utuchment  now  known. 

lift  Max  Can;  E.  R.  Dcnniston,  Mlddktown,  New  York. 

Claim— A  milk  can.  having  its  ever  hinged  to  a  flanch  and  provided  with  a  plate  and  stopper,  and  hav- 
j-ig  the  gu.ird  hoop  attached  tu  the-  body  of  the  can. 

113.  Ploughs;  Eli  Moore,  Slabtown,  South  Carolina. 

Claim— The  arrangement  of  the  iKtim,  brace,  clevis,  f»s>t,  stick,  and  ring,  construct!  d  as  ch -scribed. 

1 Li,  Attachments  to  Locomotive  Engines  fob  Rxjcovinq  Objects  fbom  tux  Tbacx  ;  C.  11.  Eiseubraudt,  Balti- 
more, Maryland. 

Claim— The  double  suspension  lifting  platform,  com|*Med  of  the  parts,  the  yielding  network  or  flexible 
1  -nder  guard,  or  its  equivalent,  when  arranged  iu  tho  manner  descrilwd. 

115.  Operating  Switches  on  RailroaI's;  Charles  Foster,  Eldridge's  Hill,  New  Jersey. 

Claim— The  mode  or  operntiug  switches  by  means  of  movable  cams,  or  their  equivalent*,  on  the  car.  act- 
ing on  a  cam,  or  iu  equivalent,  connected  by  means  of  levers  with  the  switch  rail. 

110.  Machines  fob  Pressing  Millstones;  II.  B.  Gill,  Ogden,  New  York. 

Claim— The  combination  and  arrangement  of  the  pivoted  segmental  arm  and  slide  with  the  striking  lever 
and  cam,  or  Its  equivalent,  in  the  manner  set  forth. 

117.  Machines  for  Making  Hat;  T.  1.  Goff,  Warren,  Rhode  Island. 

Claim— The  combination  of  the  gathering  rake  and  revolving  rake,  when  arranged  for  joint  operation, 
as  set  forth. 

IIS.  Ventilators ;  O.  D.  Oreenlcaf,  Chateaugay,  New  York. 

Claim— In  combination  with  tho  cylinder,  bell-ahapcd  casting,  and  plates,  tho  cup  and  register,  for  the 
purpose  specified. 

119.  Botabt  Bnoines;  Dexter  D.  nardy,  Cincinnati,  Ohio. 

Claim— 1st,  The  arrangement  of  the  ring*,  operating  In  the  described  combination  with  the  pipes  to  park 
the  revolving  shaff  iu  its  connexion  with  the  stationary  cylinder,  by  the  use  of  steam  or  water  pressure.  AL 
Tho  combination  ami  arrangement  of  the  revolviug  shaft  containing  the  receiving  and  discharge  porta  with 
the  stationary  cylinder  and  valves. 

120.  Hobsx  Raxes;  Honry  Hersh,  Lancaster,  Pennsylvania. 

Claim— The  arrangement  and  combination  of  the  S-ahapid  teeth,  lock,  revolving  axle,  and  clearer*,  as 
«lo*cril>ed. 

121.  Omnibus  Registers;  H.  C.  nowells,  City  of  New  York,  and  J.  C.  HowelK  Madison,  Wisconsin. 
Claim— 1st,  The  employment  of  a  yielding  platform  to  determine  the  value  of  the  entry  or  fare,  and  in 

combination  with  doors,  or  equivalent  devices,  to  secure  the  registration  of  person*  standing  upon  it,  prevwus 
t  j  their  ingress  or  egress.  2d,  The  employment  and  use  of  the  circular  or  segmental  doors,  or  equivalent 
devices,  having  within  the  area  of  their  action  a  yielding  plat drm.  operating  a*  set  forth.  JW,  In  combination 
with  the  yielding  platform,  an  operative  lever,  and  vertical  rod,  and  puppet,  or  their  equivalents.  4th,  The 
p'n  or  bolt,  in  combination  with  the  arm  attached  to  the  vertical  rod.  or  their  equivalents,  for  communicating 
motion  to  the  registering  levers  by  tho  action  of  the  jointed  arm,  as  specified.  6th,  The  registering  levers, 
operated  as  set  forth,  or  their  equivalents,  and  in  combination  with  the  registering  ratchet  wheels  and  tho 
spring  pawls,  together  with  the  double  dial  for  registering  the  whole  or  half  entries  or  fares,  «th,  Ths  sta- 
tionary brushes, and  the  arrangement  and  combination  of  levers  and  rods,  or  their  equivalents,  for  operating 
tho  doors  and  steps,  as  set  forth. 

122.  Sowinq  Machines;  Solon  P.  Hubbell,  Unadtlla,  New  York. 

Claim — The  combination  of  the  bar  having  teeth,  angular  notches,  and  clovers,  with  hopper,  its  pins, 
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and  slide  Wcvkt,  arranged  as  sK  forth.    Also,  In  combination  with  th^hopp-  r.  pins,  slide  block*,  and  regu- 

133.  TiMVi  Kit-board;  Richard  Humphreys,  Joneeborough,  Tennessee. 

Claim — The  deacribod  compound  tuning  reeds,  necessary  to  represent  the  corresponding  keys  in  the  gen- 
eral scale  of  musicil  notations. 

[Th«  nature  of  this  invention  ia  in  combining  on  a  rectangular  l>oard,  any  desired  nnmtier  of  octaves  of 

properly  tuned  reeds  similar  to  those  used  in  tnelodeona,  to  represent  a  corresponding  number  of  octaves  of 
the  natural  scale  of  musical  noUUon  (or  white  keys  of  a  piano- forte),  and  another  eet  of  correctly  tuned  reeds 
to  represent  the  semi  tones  of  the  octaves  in  such  a  manner  as  to  enable  the  musician,  hy  compariug  th » 
too**  of  his  instrument  with  those  of  the  key-board,  to  detect  and  correct  the  least  departure  from  the  correct 
tone.] 

124.  Wood  Screws;  Ilenry  L.  Kendall,  Providence,  Rhode  Island. 

Claim — A  wood  "crew,  having  a  thread  of  a  ratchet  tooth-sh*[*\  In  combination  with  wide  apace*  between 
the  convolutions  thereof,  on  a  stem  cylindrical,  or  nearly  so,  and  mi  a  point  of  any  suitable  form.  Also,  mak- 
ing the  threaded  point  of  a  wood  screw  in  such  a  manner  that  the  thread  thereof \<  \  [  ;  the  terminal  convo- 
lution.) shall  be  of  the  same, or  nearly  the  aame,  depth  on  its  upper  and  lower  sides,  to  give  the  screw  a  firmer 
bold  of  the  wood,  especially  on  its  first  entrance,  than  it  would  have  it  (he  threads  on  the  point  were  made  of 
gradually  less  depth  toward  the  aj>ex.  Al»«>.  ho  forming  the  thread  of  a  wood  screw  that  it  shall  be  of  th«« 
same  depth  on  the  upper  and  under  side,  on  th*>  point  and  on  the  stem,  (except  the  terminal  convolution  of 
the  point,  which  is  contracted  rapidly  in  depth  and  width.) 

125.  Breech-loading  Fire  Arm;  Daniel  Leavitt,  Chlcopec,  Massachusetts. 

Claim — Effecting  the  locking  and  unlocking  of  the  upwardly  opening  breech,  and  the  starting  of  tho 
same  f.oni  its  weal  to  o|mjii  it.  by  means  of  a  detached  lever  having  alockiug  dog  to  enter  a  notch  in  the  breech, 
and  »  toe  to  act  agunst  the  bottom  of  the  breech,  as  described. 

[This  invention  consists  in  the  employment,  in  com  hi  mi  t  ion  with  a  breoch-lmullng  Are  arm.  r.f  what  th" 
inventor  calls  a -combination  packing,"  consisting  of  a  piece  orf.lt  fitting  snugly  into  the  rear  portion  of  the 
barrel,  and  a  piece  of  stout  paj*r,  pasteboard,  or  other  hard.  Inflexible  material,  of  a  form  and  size  to  pass 
e.vdly  through  the  lmrrel.  the  felt  being  placed  next  the  breech  of  the  lire  arm,  and  the  l>npor  or  hard  mate- 
rial between  the  frit  and  the  charge,  that  by  the  force  of  the  explosion  it  may  be  driven  back  against  the  felt, 
and  so  caused  to  compress  the  aame  against  the  hret  ch  and  spread  it  l  iterally  against  thu  »ide* of  the  chamber* 
and  force  it  close  against  the  joint  and  »<i  jirevent  the  escape,  of  g  o>e*  and  k-ep  the  joint  perfectly  clean.  This 
■ cuuibination  packing"  is  applicable  to  breoch-loading  fire  arms  of  various  constructions.] 
128.  Sewing  Machines;  James  8.  McCurdy,  Brooklyn,  New  York. 

Claim — 1st,  The  combination  of  a  reciprocating  needle  with  a  pair  of  loopers,  or  their  equivalent,  the 
combination  as  a  whole  Operating  in  such  manner  that  each  successive  n  cdl-  loop  is  encircled  by  a  tight  coil 
of  the  thread  of  the  preceding  loop.  2d.  The  combination  ,tn«l  arrangement  of  two  loopers  with  a  driver.  oj>e- 
lating  in  the  manner  described.  3d,  Constructing  ami  operating  one  of  the  loopers  in  such  munuer  that  a 
supplementary  movement  is  Imparted  to  it  while  the  other  is  at  rest,  Tor  the  purpose  of  tightening  tho  stitch. 

127.  Musical  Instruments;  II.  T.  Merrill,  Galena,  Illinois. 

Claim — The  gamut  board, applied  above  and  behind  the  keys,  in  combination  with  a  sliding  name-board, 
or  its  equivalent. 

[The  object  of  this  Invention  Is  to  facilitate  the  learning  of  the  location  of  the  notes  and  their  indlcatlvo 
h-tter*  npou  th"  bate  and  treble  staffs,  and  at  the  same  time  the  association  of  the  location  of  every  note  upon 
the  •taff<  with  its  respective  key  on  the  key-board  of  a  piano-forte,  melodeon,  organ,  or  other  musical  instru- 
ment having  a  key-board  of  a  similar  character.  To  effect  thin,  a  vertically  sliding  name-hoard,  or  hoard  occu- 
pying the  usual  position  of  the  name-bosrd  of  n  piano-forte,  or  similarly  k-y"d  instrument,  extending  the 
Whole  length  of  the  key-bo  trd.  a  fixed  or  "  staff-board,"  having  repres  ented  on  it  tho  Use  and  treble  staff-, 
and  the  indicating  letters  of  the  notes  arranged  aU.ve  their  respective  keys,  are  employed,  the  "Btaffdmard  ' 
being  *»  arranged  behind  tho  tianie-l<ourd  as  to  be  existed  by  sliding  up  and  concealed  by  sliding  down  tho 
last-uicutionod  boiird.] 

128.  CCITIVATOBS;  Axel  Smith,  Westfleld,  Ohio. 

Claim— The  adjustable  brno*  plates,  fr  ames,  and  cutters,  when  arranged  us  described,  and  in  combination 
with  the  adjustable  mould-lsjards. 

128.  Lamps;  Rufus  8.  Merrill,  Lynn,  Massachusetts. 

Claim— In  coal  oil  burners  of  otherwise  ordinary  construction,  th B  combination  with  a  flat  wick  tube  of 
th<>  removable  director,  constructed  with  inclined  side  walls  and  vertical  ends,  the  latter  being  corrugated  or 
grooved  to  fit  the  ends  of  the  wick  tube,  as  a  means  of  securing  the  director  to  the  wick  tube,  and  for  direct- 
ing or  conveying  the  heated  vapors,  mixed  with  atmospheric  air,  to  the  sides  of  the  flame. 

130.  Hanging  Carriage  Bodies;  Leman  C.  Miner,  Hartford,  Connecticut. 

Claim — 1st,  The  application  of  the  double-join  ted  shackle  to  tho  front  axle,  whereby  the  vertical  position 
of  the  spring  and  axle  is  sustained,  and  the  fifth  wheel  and  appendage*  dispensed  with.  2d.  The  l«ck  axle 
bracks  with  double  joints  to  admit  a  tree  and  easy  vertical  motion  of  the  springs,  and  supporting  the  axle  in 
its  upright  position. 

131.  Tulcanixino  Caoutchouc;  Dubois  D.  Parmolee,  City  of  New  York. 

Claim — The  preparation  and  n*e  of  the  ingredients  described,  wifh  bromine,  whether  combined  or  not 
with  sulphur,  substantially  a*  described. 

131  Steam  Pressube  Regulator;  A.  P.  Pitkin,  Hartford,  Connecticut. 

Claim — The  forming  a  connexion  with  the  reduced  pressure  pipe  or  chamber,  a,  and  diaphragm  spring 
or  piston,  or  their  equivalents,  for  the  purpose  of  opeuiug  and  closing  a  passage,  c,  between  the  high  and  re- 
duced pressure  plpea  or  chambers,  a  and  n,  as  described.  Also,  the  combination  of  passage,  c,  piston  or  valve, 
rod.  lever,  diaphragm  spring  or  piston,  and  safety-valve,  arranged  to  operate  in  relation  to  each  other,  as  de- 
scribed. 

133.  Dmcaa  roa  Btcuanro  the  Clevis  to  Ploughs  ;  R.  B.  Pringle,  Coventry,  New  York. 

Claim— The  arrangement  of  the  pin,  feather  or  rib,  space*,  clevis,  beam,  and  groove,  as  described. 

134.  Kets,  Ac,  roa  Piano-fortes  ;  Joseph  HoffRcker  and  Joseph  Richards,  City  of  New  York. 

CUlm— 1st,  The  construction  of  the  key-board,  by  substituting.  Instead  of  tho  nsuol  key*,  knobs  con- 
nected  with  the  main  levers.  Id,  The  pivoted  rod,  In  combination  with  the  main  levers.  3d,  The  construo 
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tlon  of  tli  '  damper,  as  set  forth.  4th.  The  construction  of  the  trigger  and  its  action  on  the  damper,  a*  de- 
scribed.  6th,  The  contraction  or  the  hammer  and  iU  action,  in  combination  with  the  principal  lever,  m 

described. 

135.  Cup  for  Carriage  Thills;  Daniel  J.  Riker,  Harlem,  New  York. 

Claim— Extending  ttie  plate  of  the  carriage  clip,  in  the  form  of  a  spring,  to  the  eye  of  the  shafts,  and 
canning  said  spring  to  operate  on  the  aforesaid  eye,  in  the  direction  of  the  pull,  to  keep  the  parte  of  the  butt 
and  eye  in  contact. 

130.  Speeder  and  Stretcher  Flters;  John  N.  Sawtoll,  Chicopee,  Massachusetts. 

Claim— A  flyer  for  spinning  frames,  when  constructed  essentially  in  the  manner  and  for  the  purposes  set 

forth. 

137.  Method  or  Ventilating  Coax  Hofses;  Noah  Seltx,  Mellmore,  Ohio. 

Claim — The  arrangement  <>f  the  openings  with  the  wire  grating,  in  combination  with  the  secondary  per- 
forated floor,  lathing,  nud  ventilator,  as  set  forth. 

138.  Saw-set  ;  Alex.  Shoemaker,  Curey,  Assignor  to  James  O.  Hunt,  Reading,  Ohio. 

Claim — The  adjustable  arm  with  the  Angers  and  adjusting  screw,  in  combination  with  the  spring  trip- 
hammer. Also,  the  spring  and  the  triphammer,  in  combination  with  the  adjusting  frame,  and  rollers,  and 
adjusting  screws,  when  arranged  as  set  forth. 

139.  Constructing  Shett  Mktal  CoFrixs;  Isaac  C.  Shuler,  Amsterdam,  New  York. 

Claim — 1st,  The  arrangement  of  strengthening  the  lower  part  of  a  sheet  metal  coffin,  by  folding  over  and 
soldi-ring  together,  consecutively  in  several  thickness,  the  surplus  metal  of  the  sides  and  end*  of  a  sheri 
metal  tray,  forming  a  rim  all  rouud  the  outside  circumference  of  the  lavse,  and  fastening  the  walls  of  tb* 
coTtin  firmly  thereto.  Also,  the  arrangement  of  fastening  to  the  under  side  of  this  tray  or  U>ttoru  of  the  cofltn. 
the  frames,  for  the  purixise  or  stiffening  it.  '2*1,  The  arrangement  of  placing  on  the  inside  of  a  sheet  metal 
coffin  a  metal  tiay,  with  scrolled  edges,  which  rests  on  a  flanch  formed  by  turning  in  the  walls  of  th*  coffin 
all  round  ttnir  lower  edge*,  and  fawt.-ning  this  train  firmly  thereto,  and  also  to  the  walls,  for  the  pnrposr  of 
strengthening  the  structure.  Also,  the  lairs  for  strengthening  this  tray.  3d,  The  arrangement  of  scrolling 
or  folding  outwardly,  and  soldering,  const  cutively.  each  fold  of  the  suqduB  edges  of  the  walls  of  a  sheet  metal 
toffln.  forming  a  rim  all  round  tho  upja-r  edge  of  the  walls,  for  the  purpose  of  strengthening  and  securing  the 
Kinie  in  straight  lines  for  jointing.  4th,  The  arrangement  of  forming  on  the  inside  of  the  up|ier  idge*  of  th« 
walls  of  a  sheet  metal  coffin,  a  scrolled  rim  on  the  piece,  for  the  purpose  of  more  firmly  supporting  the  air- 
tight cover,  and  also  for  the  purpose  of  securing  the  cover  by  screws  as  well  as  by  solder  when  desirable.  &th. 
The  arrangement  of  fastening  on  the  outside  of  a  sheet  metal  colli n,  between  the  stiffening  rinis  of  the  upper 
und  lower  edges  of  the  walls,  the  studs  or  pillars  at  the  corners  and  along  the  sides  and  ends  in  any  required 
tmmlwr,  according  to  the  size  of  the  coffin,  for  the  purpose  of  stiffening  the  sheet  metal,  in  order  that  the 
etiucture  may  sustain  a  heavy  weight,  fith.  The  arrangement  of  scrolling  and  soldering  together  the  surplus 
« dges  of  the  air-tight  cover  of  a  sheet  metal  coffin,  and  bending  the  same,  which,  on  lanug  turned  under,  wcvm 
to  tit  the  groove  as  well  as  to  stiffen  the  cover.  Also,  the  stiffening  bars,  as  tiescrihed.  7th,  The  arrangement 
of  pressing  a  recess  in  the  sheet  metal  all  round  the  windows  of  a  sheet  metal  coffin  for  receiving  and  snp- 
porting  the  glass.  Also,  tho  arrangement  of  supporting  the  glass  by  a  flanch  formed  by  the  extension  of  a 
second  inside  sheet  of  the  double  cover.  8th,  The  arrangement  of  fastening  the  glass  in  tlusc  receser*.  bv 
means  of  metal  sashes  fastened  to  the  coffin  lid.  »th,  The  flanches  formed  ou  the  outer  edges  of  the  sheet 
metal  biiuds.  for  the  purpose  of  closing  the  metal  sash,  and  securing  the  glass  from  tho  intrusion  of  dust,  and 
from  other  annoyances,  10th.  1  am  aware  that  I  have  claimed  the  bi-section  of  a  hinged  cover  for  tins  joint 
of  the  lid  of  a  sheet  metal  cofiln.  according  to  the  breaks  in  tho  side  walls — 1  claim  the  cover,  as  applicable 
to  a  coffin  with  straight  side  walls  in  two  hinged  sections,  as  described. 

140.  Seedino  Machines;  Andrew  Simmons,  Nora,  Illinois. 

Claim — The  arrangement  of  the  boxos  In  relation  to  the  agitator,  plates,  and  in  combination  therewith, 
the  hollow  drill  tooth,  tho  several  parts  being  so  constructed  as  to  form  a  broad-cast  seed  planter  and  drilL 

141.  Machines  for  Binding  Grain  in  Bundles;  James  D.  Osborn,  Constnntine,  Michigan, 

Claim — A  binding  knot  composed  of  throe  loops  passed  through  each  other,  when  said  passing  of  the 
loops  through  each  other  is  effected  by  machinery  driven  or  moved  from  any  of  the  moving  {tarts  of  a  har- 
vesting machine,  ami  whether  accomplished  by  tho  means  herein  Btatcd,  or  by  their  substantial  equivalents. 
14i\  The  Construction  of  Sled  Runners;  John  M.  Spooner,  Springfield,  Massachusetts. 

Claim— Making  both  of  the  runners  and  the  liearers  of  a  sled  or  eb  igh,  or  other  similar  vehicle,  of  one 
continuous  piece  or  rod  of  steel  or  other  metal,  as  set  forth. 

143.  Skedi.no  Machines;  Enoe  SUinson,  Plaiufleld,  Vermont. 

Claim— The  arrangement  and  combination  of  the  shaft,  r,  box,  x,  abaft,  at,  arm,  o,  and  box,  N,  as  de- 
scrilHil. 

(This  invention  consists  in  a  combination  and  arrangt  ment  of  a  broad-cast  and  drill  and  hill-distributing 
device,  whereby  two  diff'-rent  kinds  of  seed  may  la?  sowed  simultaneously — one  broad-cast,  the  other  in  bill* 
and  drills,  and  cither  allowed  to  l»e  used  separately  when  desired.] 

144.  Breech-loamnu  Fire  Arms;  Win.  Mount  Storm,  City  of  New  York. 

Claim— Such  an  arrangement  of  the  links,  as  described,  and  their  connexion  with  the  breech  piece  and 
lever,  that  they  shall  jam  forward  and  firmly  hold  the  former  against  the  rear  of  the  bore  of  the  barrel  after 
it  has  ceased  its  motion  transversely  to  the  latter,  and  vice-vcrsn,  release  the  breech  piece  (in  opening  lb* 
breech)  before  its  movement  commences.  Also,  the  perforated  breech  piece,  in  the  mauuer  described.  Also, 
arranging  the  horn  or  head  of  the  hammer,  In  the  manner  described. 

146.  The  Running  Gear  or  Sleds;  R.  Sutton,  East  Avon,  New  York. 

Claim — The  arrangement  and  combination  of  the  sliding  collar,  rods,  reach,  sliding  bolster,  pendant*, 
links,  and  runners,  as  described. 

146.  Stop-cocr  ;  Isaac  C.  Tate,  New  London,  Connecticut. 

Claim— The  application  ol  the  spring,  In  the  manner  set  forth,  and  for  the  purpose  described. 

147.  WfltrrumtEE  Hooks  ;  Lewis  C.  Terry,  Chenango,  New  York. 

Claim — A  hook,  pivoted  or  hinged  to  Its  supporting  eye,  which  is  cut  away  or  flattened  on  its  back,  la  the 
manner  descril>ed,ao  that  the  point  of  the  said  book,  being  in  contact,  or  nearly  so,  with  its  said  holding  ere. 
will  securely  confine  a  link,  a  ring,  a  staple,  a  trace,  or  similar  object,  in  all  positions,  excepting  when  tururd 
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hv-fc  upon  the  mid  flattened  or  eccentric  part  of  the  eye,  as  set  forth.  Also,  the  right,  in  addition  to  the  above, 

t»»  so  construct  the  houk  and  eye  that  the  hook  shall  have  but  one  mutton,  vix:  a  horizontal  motion  directly 
arnuud  the  circle  formed  l.y  the  said  eye,  so  that  the  said  hook  shall  not  drop  or  work  from  side  to  sido— and 
the  exclusive  right  to  use  the  same  in  either  or  both  the  forms  nbove  mentioned  and  described,  for  all  pur- 
poses for  which  Uiey  may  or  cau  be  used,  when  constructed  as  set  forth. 

148.  Cultivators ;  Joseph  Thiriwell,  Oaleaburg,  Illinois. 

Claim— The  arrangement  of  the  frame,  the  Iron  bows,  the  hinge  bow,  the  tongue  braces,  and  lifting  chain, 
wben  constructed  in  combination  for  the  purposes  set  forth. 

149.  Su»im  Machines ;  Franklin  Teal,  Halle  Us  vllle,  Texas. 

Claim— 1st,  The  Arrangement  of  the  windlass,  tho  hand  lever,  it,  and  the  lever,  »,  In  combination  with 
the  smoothing  roller,  the  hopper,  and  the  hnrrow,  and  in  such  relation  to  the  driver's  seat,  that  they  can  be 
operated  from  the  sum".  2d,  The  combination  of  tho  tin  cylinder  with  the  hopper,  as  described. 

n*hr-  hopper  box  In  this  invention  is  arranged  with  a  harrow  and  a  smoothing  roller  In  such  a  way  that 
all  or  them,  or  each  for  itself,  can  be  operated  from  the  driver's  sent,  the  hopper  box  being  limited  and  pro- 
vided with  u  lever,  whereby  tho  Utx  can  be  brought  iu  such  a  position  th  it  the  Hap  board  or  valve  is  not  opi  ned 
by  the  cam  or  that  the  same  is  opened  for  the  purpose  of  discharging  seed,  and  the  harrow  Is  suspended  from 
a  rope  or  chain  in  such  a  manner  tli.it  the  same  can  be  lifted  clear  from  the  ground  by  means  of  a  band  lever 
that  can  be  reached  from  the  driver's  sent,  and  the  smoothing  roller  Is  attached  in  such  a  way  that  it  can  bo 
raised  from,  or  lowered  to,  the  ground  by  menus  of  a  windlass  that  is  operated  by  a  handle  from  the  driver's 

1*0.  Railroad  Car  Cocpunos;  David  Warren,  Octtysburgh,  Pennsylvania. 

Claim—  The  arrangement  of  the  adjustable  plate,  as  constructed  with  the  pin,  arm,  rock  shaft,  and  guards, 
when  operated  substantially  in  the  maimer  set  forth. 

151.  Rock  Drills;  Lyman  White,  Davenport,  Iowa. 

Claim — 1st,  Placing  the  bearings  of  the  shaft  to  which  the  box  and  drill  carriage  are  attached  in  bar, 
which  are  fitted  in  annular  parts  of  the  Biip[Mirts,  and  arranged  so  as  to  admit  of  the  facile  adjustment  of  the 
drill  to  any  angle  or  position  required.  2d,  The  employment  or  use  of  the  racks  ou  the  bars.  In  connexion 
with  the  wheels  on  the  shaft,  the  screws  attached  to  the  sliding  bearings  by  the  bars,  tho  wheels  on  the  upper 
ends  of  th  •  screws  and  the  pins  on  the  crunks,  arranged  as  shown,  to  feed  the  drill  to  its  work. 

152.  Car  Couplings;  Gill>ert  Yates,  West  Dresden,  Now  York. 

Claim— The  cuiubiuatioo  of  the  chains  aud  clasps  with  the  bent  and  lifting  rods,  grooved  parts  and  chains, 
arranged  in  rotation  to  each  other,  iu  the  manner  set  forth. 

153.  GRAix-ntrtxiTO  Machims;  Wm.  Zimmerman,  Quiucy,  Illinois. 

Claim — Tho  conduits  arrauged  to  receive  tho  grain  scoured  or  operated  upon  by  the  first  or  each  revolv- 
ing scourer,  when  operated  on  a  horizontal  shaft,  and  conducted  to  the  centre  or  central  part  Of  the  second 
or  next  revolving  scourer,  and  so  on  in  succession  through  the  whole  series  of  scourers,  until  It  i>uases  out  of 
the  machine. 

154.  Orain  Bins;  Daniel  D.  Badger  and  W.  S.  Sampson,  Assignor  to  Daniel  D.  Badger,  City  of  New  York. 
Claliu— The  arrangement  and  combination  of  the  metallic  bins,  In  the  maimer^  described. 

155.  Machines  por  Shaping  Tin  Racks  or  Books  ;  John  £.  ColBn,  Assignor  to  A.  0.  Oerrish,  Portland,  Me. 

Claim — 1st,  The  arrangement  of  the  sliding  holding  jaws  and  the  reciprocating  roller  carriage,  sis  de- 
scribed. 2d.  Combining  the  togglo  mechanism  which  operate*  the  clamping  Jaws,  and  the  screw  which  ope- 
rate* the  roller  carriage  with  a  cam  uud  pulley,  or  its  equivalent,  on  the  same  shaft,  In  such  manner  as  to 
make  a  nvirh ine  for  shaping  the  backs  of  books,  which  is  perfectly  continuous  and  automatic  in  its  operation, 
and  to  and  from  which  the  books  only  require  to  be  introduced  and  removed  by  the  attendant  at  the  proper 
stage  in  its  otterution,  as  described. 

166.  Machine  por  Ccttino  India  Rusher  into  Threads;  Joseph  W.  Cox, Maiden,  Massachusetts,  Assignor  to 

Horace  II.  Day,  City  of  New  York. 

Claim — 1st.  In  combination  with  the  concave  rotary  cutler,  tho  employment  of  a  tube  placed  In  the  eon- 
cavity  thereof,  for  the  discharge  of  a  Jet  of  water  against  the  cutting  edge.  2d,  Tho  carriage  with  its  divided 
clamps  and  follower,  in  combination  with  a  rotary  cutter,  or  any  equivalent  cutter,  for  the  purpose  set  forth. 
3d,  And  finally,  in  combination  with  the  carriage  clamp  aud  follower,  the  mechanism,  or  any  equivalent 
thereof,  for  operating  the  follower,  as  described. 

157.  Machine  for  Borino  Bund  Stiles;  Daniel  Dunham,  Assignor  to  D.  D  Sweet,  Jarnos  Bromily,  and  S.  W. 

French,  Paw  tucket,  Rhode  Island. 

Claim — 1st,  The  rack,  or  its  equivalent,  in  combination  with  the  sliding  carriage  and  with  the  dog,  as 
described.  2d,  The  U  ver,  arranged  with  the  nose,  in  such  relation  to  the  treadle  that  by  its  action  the  dog 
is  operated,  as  spec!  fled. 

158.  Trip-ham  hers;  Bcnnet  LTotchklsa,  Assignor  to  self  and  F.  S.  Collins,  New  Haven,  Connecticut. 

Claim — My  improved  means  of  operating  the  hammer,  that  is,  by  an  air  spring  cylinder,  or  its  equiva- 
lent, applied  to  tho  pistou  and  combined  with  mechanism,  by  which  a  rapid  reciprocating  rectilinear  motion 
riav  be  imiiartcd  to  such  cylinder,  essentially  in  maimer  and  so  as  to  operate  the  piston  and  hammer,  as 
applied.  Also,  in  combination  with  the  piston  trip-hammer,  the  air  spring  cylinder  and  the  mechanism  for 
imparting  to  tho  latter  reciprocating  rectilinear  motions,  as  de*cril*d,  mechaulsm  for  varying  the  altitude  of 
the  path  of  movement  of  the  cylinder,  under  circumstances  as  explained,  such  mechanism  as  above  described, 
consisting  of  an  eccentric  bearing  shaft  applied  in  boxes,  and  to  the  crank  shaft  of  the  cylinder. 

150.  Composition  run  Cementiso  Iron  ;  Job  Johnson,  East  Brooklyn,  New  York,  Assignor  to  Charles  D.  Archi- 
bald, London,  Kngland. 

Claim— The  combination  and  nee  of  lime,  bone  dust,  and  charcoal,  in  tho  manner  and  for  the  purposes 

described. 

160.  Sftnntno  Tops;  Francis  Mil  ward,  Assignor  to  H.  Iloman,  W.  L.  Thomas,  and  D.  D.  Hardy,  Cincinnati, 
Ohio. 

Claim — A  combined  gyroscope  and  spinning  top,  constructed  in  the  manner  set  forth. 

lei.  Skepino  Machines  ;  Daniel  Nichols,  Assignor  to  Charles  and  Edward  Rntnley,  Onarga,  Illinois. 

Claim — The  combination  and  arrangement  of  hinged  bars,  slotted  arc,  driving  wheels,  and  auxiliary  toed 
hopper,  when  the  same  are  arranged  in  tho  manner  specified. 

14* 
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1G2.  Kolli.vo  Metal  for 
Rht.dc  Island. 

Claim— The  employment  of  a  tapering  die,  in  combination  with  the  pressure  roller*,  m  specified. 

193.  ATTACHmnrr  To*  Alarm  Clocu;  IS.  T.  Qulmby,  Assignor  to  self  and  Newton  Brooks,  New  Ipawich. 
New  Hampshire. 

Claim— let,  The  wheel,  or  its  equivalent,  having  a  series  of  projection*,  which,  or  some  of  which,  ran  be 
covered  up  or  removed,  and  operating  iu  combination  with  th*  hammer,  as  descritwd.  2d.  The  i 
of  the  elide*  to  operate  in  combination  with  the  wheel  end  with  the  he: 
164.  Coax  HARvr.HTFRs;  George  W.  Richardson 
George  M.  Weed,  White  County,  Illlnot*. 

Claim— The  combination  of  tlie  gathering  wheel*,  terete  rolteni,  etrippiug  plate*,  end  guide  plat**,  a* 
set  forth.   AUo,  the  combination  of  the  fender  or  guide  plates,  meeting  the  point*  of  the  roller*  with  the 


166.  Water-wheel;  Robert  Ross,  Assignor  to  self  and  George  J.  Stannard,  St.  Albans,  Vermont. 

Claim— The  plate  or  gate  placed  within  the  water  [w«u>cw  of  the  wheel,  provided  with  the  vertical 
Jections  at  the  issue*,  and  attached  to  the  rod  within  the  shaft  of  the  wheel,  a*  set  forth. 

166.  Railroad  Cam;  Honry  Webb,  Assignor  to  S.  I*  Wilder,  Cincinnati,  Ohio. 

Claim— The  angular  rail,  when  constructed  so  as  to  be  convertible,  and  present  a  new  surface  after  tb* 
first  surface  has  been  worn  out,  in  the  manner  specified. 

167.  Meaxb  for  Actcatixo  Motarlr  Parts  or  Fout  Arms  ;  Thomas  Bailey,  New  Orleans,  Louisiana ;  patented 

in  Englaud,  December  3,  1868. 

Claim — Combining  a  toothed  wheel  or  pinion  on  a  traveling  centre,  and  working  between  gnides  with  * 
pair  of  racks,  one  of  which  i*  stationary  and  the  other  movable,  having  connected  to  it  the  part  of  the  fire 
arm  to  be  moved,  the  toothed  whitl  changing  it*  puaition  or  traveling  in  the  same  place  with  the  guide*. 

JUNE  21. 

168.  IjrSTRCJinrr  ros  Gacoino  Casks;  John  K.  Barney,  Warren,  Rhode  Island. 

Claim — Tlie  calliper,  the  slid<  s,  the  tri*ugular  calliper  bracket  and  pins,  and  their  combination*  in  the 
instrument,  by  which  the  true  diuueter  at  the  bung  of  any  caak  can  be  obtain,  d,  however  thick  the  i 
ment  therein  may        I  do  not  confine  myeelf  to  the  particular  manner  of  fastening  the  |*rts  in  1 ' 
ment,  bat  to  the  principles  of  the  construction  of  the  instrument. 

109.  Slide  Valves  tor  Steam  Engines;  It.  C.  Bristol,  Chicago,  Illinois. 

Claim — The  construction  and  arrangement  of  the  partial  roller*  when  sustained  in  their 
tions,  in  the  manner  set  forth.  Also,  the  described  arrangement  of  the  supported  back-piece,  loose 
cut-off  means,  and  the  united  pasnages,  In  the  respective  parts,  a  b,  whereby  the  fiarts,  a  B,are  allowed 
to  a  limited  extent  relatively  to  each  other,  without  afiWtiutc  the  action  of  the  *team.  n»r  « I  lowing  an < 
of  the  same  through  the  Joint*.  AUo,  in  oonu  xion  with  the  uUive  arrangement  of  the  several  paru,  ' 
dtwcribed  method  of  adjusting  the  i«rts,  a  B,  relatively  to  each  other,  that  is  to  say.  working  the  part*,  a  s. 
for  a  period  iu  a  free  relatiou,  and  then  tightening  the  union  hy  the  set-screws,  or  thefr  equivalent*,  until  U 
become*  rigid,  as  described. 

170.  8coar  Mills;  John  Burge,  Terr©  Haute,  Indiana. 


Claim— The  combination  and  arrangement  of  one  large  and  two  or  more  small  cylinders,  with  the  atrip. 

;  the  cylinder  and  can 


per*  for  stripping  the  leave*  off  the  cane,  and  the  scraper  or  separator  for  cleaning  i 
off  pressed  cane,  the  wholo  constructed  as  described. 

171.  DoeBLE  gEAJfHiQ  Macuixe;  William  Burton,  Caacnovu,  New  York. 

Chum— 1st,  The  use  of  a  working  head,  in  combination  with  a  disc  or  «•  former,"  wb*n  arrange  to  pro- 
duce  an  outward  or  eccentric  draft,  and  at  the  same  time  accomplish  the  turning  down  of  the  douM*  sewm. 
as  set  forth.  2d,  The  working  head,  In  combination  with  the  shaft,  which  i*  adjustable  up  and  down,  and 
supports  a  tapper  or  straight-sided  "  former "  or  disc,  aud  with  the  working  head  frame  adjustable  longitudi- 
nally.** set  forth. 

172.  Boiler;  0. 8.  Camp,  Fairfield,  Iowa. 

Claim— A  boiler  mad*  of  double  walla,  and  a  sincle  top  i 
each  wall,  and  the  communication  beta-eon  the  interior  of  I 
being  made  by  closed  passages,  such  as  described. 

173.  Railwat  CnAiR* ;  Marion  Carpenter,  Cincinnati,  ( 

Claim— The  combination  of  the  lugs  with  the  base  piece  for  sustaining  the  elastic  cushion  and  it*  I 

in  the  manner  set  forth. 

174.  Scoar  Mills  ;  J.  W.  Chapman,  Trinity  spring*,  Indiana. 

Claim— The  combination  and  arrangement  of  the  forked  lever  crushing  wheel*, 
bed  timber,  the  tai»l<-  King  prepared  with  notches  to  receive  the  projection*  on  the  sect  of  the  I 
key-wedge,  a*  set  forth. 

175.  BHijtoLE  Machine;  C.  0.  Conovcr,  Jefferson,  Wisconsin. 

Claim -1st,  The  employment  or  use  of  the  fence,  in  combination  with  a  reciprocatinK  splitting  knifo  i 
reciprocating  or  shoving  plate,  arranged  to  operate  a*  act  forth.  2d,  The  reciprocating  splitting  kniK  ** 
lug  plate,  tapering  knives,  jointers,  and  clamp,  combined  and  arranged  to  o|»er*tc  a*  vpecifled.  3d,  Operalinc 
the  bolt  carriago  by  means  of  the  revolving  arm  on  tho  shaft,  and  the  obliquely  toothed  rack  at  the  nndersid* 
of  the  carriage,  as  described. 

176.  Straw  Cctter*  ;  Reuben  Daniels,  Woodstock,  Vermont 

Claim— 1st,  The  combination  with  the  roller  of  the  convex  teeth,  having  the  major  diameter  of  their 
lwses  arranged  parallel  with  the  axis  of  the  roller,  as  described.  2d,  The  arrangement  and  combination  of 
the  roller,  cutter,  and  cylinders,  as  dc*cril>ed. 

177.  Huuixo  Clover;  Nathaniel  Eamca,  Hanover,  Pennsylvania, 

Claim— The  combination  of  the  screen  with  the  cylinder,  when  said  cylinder  ia  provided  with  a  i 
groove  and  a  spiral  strip  of  rubber,  comrtructed  iu  the  ; 
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17S.  Gkctertixo  Reciprocathi«  Dtro  Alternate  Ciucclar  Mono."*;  Henry  Eh  rent  Id,  CJty  of  New  Tork. 

Claim — 1st,  Arranging  the  lexer  and  dog,  in  combination  with  the  grooved  wheel,  or  its  equivalent,  in 
•nch  a  manner  tliat  the  dog  acts  on  the  whevl  entirely  hide pendent  from  tlie  centre  or  hub  of  the  wheel,  and 
that  the  lever  can  be  brought  In  such  a  position  a*  to  un|>art  motion  to  the  wheel,  in  either  direction,  as  upeci- 
ned.  2d,  In  combination  with  the  lever,  dog,  and  wheel, 1  claim  the  arrangement  of  the  gioove,  or  it« 
equivalent,  in  tho  hub  of  the  wheel,  for  the  purpose  of  keeping  the  dog  in  the  proper  position,  and  to  preveut 
the  lever  from  tipping  over  side  wise,  aa  specified. 

179.  Canst  Presses;  A.  II.  Emery,  Mexico,  New  York. 

Claim — The  method  of  moving  the  follower  upward*,  by  means  of  the  weight,  the  cords,  and  the  pulley*, 
arranged  as  described.    Also,  the  arrangement  of  the  arm,  the  ratchet,  the  pinion,  the  crank  arm,  together 
with  the  wheel,  with  the  cogs  either  on  the  inside  or  outside,  arranged  as  described. 
ISO.  Sum  Fastcxers;  A.  II.  Emery,  Mexico,  New  York. 

Claim— The  construction  of  a  window  sash  spring  and  fastener  of  drawn  pipe,  with  the  end,  g,  and  the 
end,  li,  arranged  and  Listened  thereiu,  as  described.  Also,  the  construction  of  the  knob-rod  or  bolt,  us  de- 
scribed. 

1»1.  Attacumxxt  of  IIajtdlm  to  Tlx  Pails;  Thomas  Evans,  Welkins,  New  York. 

Claim — Forming  metallic  ears  for  jviil*,  buckets,  and  other  vessels,  with  concentric  angular  corrugations 
surrounding  the  bail  orifice,  in  combiiiatiou  with  the  flattened  hook,  the  end  of  tho  I  mil,  provided  wiih  an 
additional  bearing  against  the  surface  of  one  or  more  of  said  corrugations,  and  the  drop  opeuiug  or  downward 
continuation  of  the  outer  corrugation,  iu  the  manuer  described. 

182.  Coax  Plamtexs;  P.  II.  Freylinghousen  and  J.  G.  Ileilman,  Johnstown,  Pennsylvania. 

Claim — The  perforated  wheels,  o,  when  hung  to  the  sliding  burs,  and  situated  in  resjiect  to  tlie  hopper, 
and  wheels,  a,  aud  otherwise  arranged  as  net  forth,  so  tliat  on  moving  thesuid  bus  inward*,  tlie  wbe\  ls,u,  may 
be  drawn  out  of  gear,  aud  the  orifices  of  tlie  hopper  at  the  same  time  closed  by  the  wheels. 

l&L  liou.  for  PoHMlxo  Tires;  J.  II.  Gage,  Nashua,  New  Hampshire. 

Claim — The  combination  of  the  Hauch.  a,  recess  or  depression,  o,  wide  shoulder  or  tread,  l,  Hunch,  c,  snd 
short  shoulder,  o,  with  a  series  ol  thin  metallic  discs,  said  parts  beiug  constructed  relatively  to  each  other,  in 
the  manner  set  forth. 

1*4.  KetoBT*  foa  DtsrtLUXQ  Con  Oils;  II.  P.  Gengembre,  Alleghany,  Pennsylvania. 

Claim — 1st,  Tlie  use  of  an  L-ehaped  retort  com  Lined  with  charging  Uixes,  crusher,  and  discharging  tube, 
capable  of  being  subjected  to  a  degree  of  temperature  at  the  end  of  tlie  hori z  uitul  part  at  which  the  residuum 
of  the  substance  under  treatment  is  discharged  higher  than  at  the  upright  part  ut  which  the  coal  in  charged, 
the  whole  so  arraug<-d  a*  to  avoid  the  admission  of  atmospheric  air.  The  combination  with  my  retort, 
constructed  as  described,  of  a  crusher  nuited  to  tlie  material  to  be  distilled,  placed  witluu  the  retort  at  a  point 
intermediate  U-twten  the  point*  where  the  heat  is  highest  and  lowest,  lor  tue  purpose  of  breaking  up  the  cool, 
or  other  Bubstance,  before  the  process  of  distillation  is  complete. 

1&.  Sewino  Macuinls;  II.  II.  Goodwyn,  New  Orleans,  Louisiana. 

Claim — 1st,  The  combination  of  tlie  loosely  fitted  double  conical  sleere  with  the  soft  leather  or  elastic 
backed  and  bearing  eye,  aud  a  spring  pressure,  whereby  the  spool  is  brought  to  a  projier  centre,  and  the  re- 
quisite teusion  produced,  the  cone  sleeve  revolving  simultaneously  with  the  spool  and  pivoted  arm,  and  the 
thction  or  tension  beiug  obtaiued  by  the  action  ot  the  out*r  end  ol  the  double  c«no  aguinnt  the  elastic  eye,  in 
the  manner  dewribed.  2d,  Tlie  arrangement  with  the  above  of  the  |ieculiar  spring  pressure  described,  con- 
sisting of  the  pivoted  or  rocking  standard,  rod,  spring, and  rosette  or  nut,  for  operation  together  and  with  tho 
spool,  in  the  manner  described.  3d,  The  attachment  to  the  statluuitry  shell  or  outer  wise  of  the  tension  arm, 
in  the  manner  described.  4ih,  Hanging  the  bobbin  on.  ami  so  as  to  rotate  together  with,  a  cylinder,  when 
the  same  is  combined  witha*priug  inducing  friction  in  the  run  of  the  bobbin,  aud  operuliug  iu  counexiou 
with  a  tension  ami  or  elbow  acting  on  the  thread  from  the  bobbin,  as  descr.bed. 

IS*.  Apparatus  for  Hkjltitig  Buildixos;  8.  F.  Gold,  Cornwall,  Connecticut, 

Churn — Coustnictinjf  the  geuerator  of  a  series  of  similar  cast  metal  sections,  each  complete  in  Itself,  and 
united  substantially  as  described,  mi  that  the  cajweity  of  the  gt  uerator  will  be  governed  by  the  number  of 
sectiou*  used,  and  may  be  increased  or  diminished  by  adding  or  removing  any  desired  number  of  tho  internal 
sections.  Also,  constructing  these  sectioiut  so  that  when  united,  tliere  will  exist  the  chambers  risiug  above 
the  water  Hoe  and  out  of  tie-  draft  of  tlie  furnace,  as  set  forth.  Further,  iu  combination  with  the  generator, 
the  supplementary  steam  chambers  mode  up  of  flat  cast  metal  sections,  as  specified. 

187.  Tanwno;  Jacob  Gove,  Milfbrd,  New  Hampshire. 

Claim— Stirring  the  liquor  or  tanning  fluid  in  the  vat  by  means  of  a  stirrer,  constructed,  arranged,  and 
operate  in  the  manner  set  torth. 

138.  Machine  roE  Cuakfeajxo  Barrel  Heads;  John  Greenwood,  Rochester,  New  York. 

Claim — The  arrangement  of  the  sliding  frame,  clamps,  cam,  lever,  and  geariug,  in  connexion  with  the 
circular  dish-shaped  saw  and  cutters,  arranged  for  Joint  operation,  as  specified. 

189.  Klcct»o-maoj»etic  Macbisb;  Thomas  Hall,  Boston,  Massachusetts. 

Claim— Tlie  combination  or  the  spring  connecting  bar  and  the  switch,  placed  between  the  machine  and 
the  battery,  aud  oiieratiug  with  reference  to  each  other,  as  described. 

190.  CoWxacTiwo  *  he  Iron  Girders  of  Br  mo  as;  Joel  T.  Ham,  Covington,  Kentucky. 

Cla.im  1st.  Combining  the  posts  and  braces  with  the  cords  by  means  of  tho  metal  saddles,  and  the  metal 

stirrup*  or  strap*,  applied  as  described,  whereby  the  expansion  and  contraction  of  tho  cord«,  posts,  i 


by  change*  of  temperature,  is  provided  fbr.   2d,  Tlie  India  rubber  blocks  or  springs,  applied  between  me 
blocks,  in  combination  with  the  saddles  and  stirrups, as  get  forth. 
1M.  Gcard  Fiworrs  for  Harvesters;  A.  Uotchkiat,  Sharon,  Connecticut,  and  John  P.  Adriance,  City  of 
New  York. 

Claim  1st,  Tho  angular  cavity  for  the  free  admission  of  the  front  end  of  the  face  plate  to  permit  its 

shoulder*,  at  the;  roar  end,  to  be  inserted,  whereby  the  ends  of  said  plate  are  firmly  secured,  in  the  manner 
specified.  &L  Confining  the  back  end,  C",  of  the  steel  fcce  plate,  by  bending  down  the  metal  of  the  finger  upon 
the  reverwely  beveled  edges  of  c",  in  the  manner  described. 
192.  Track  Fastrxkr;  Daniel  H.  Hull,  PlanUvllle,  Connecticut. 

Claim— Tlie  combination  and  arrangement  of  metal  plate,  spring  latch,  spring,  and  knob,  In  the  manner 
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193.  Snow  PioroM  for  Railroads;  W  S.  Tluntington,  Andrewsville,  New  York. 

Cl'ifm — Tho  employment  or  use  of  the  plate*  or  scrapers  attached  tonrmi  of  the  shaft)!,  wh'ch  shaft*  h»T? 
springs  attached,  and  are  connected  loan  ndj tutting  bar  by  means  of  tho  anna  and  rods,  the  whole  being  ap- 
plied to  a  car,  and  arranged  to  o|irrate  a*  set  forth. 

194.  Tool*  fob  Fastemjio  Hale  Hoops;  K.  A.  Jeffrey,  Corning,  New  York. 

Claim— 1st,  The  employment  or  use  of  the  combined  pliers  and  die,  arranged  aa  act  forth.  2d,  The  com- 
bination of  the  pliers  and  hammer  with  tho  pliers  and  die.  arranged  for  joint  operation,  as  described. 

195.  Cuamfkrxnu  Tool;  Win.  Johnson,  Jr.,  Hampstead,  New  Hampshire. 

Claim— Supporting  the  knife  and  adjusting  it  with  reference  to  the  sole  rest  and  the  edge  bearer,  yIi  :  by 
mean*  of  a  carrier  and  adjusting  screws,  applied  and  arranged  witl»  respect  to  the  sole  rest,  the  edge  beam, 
and  the  presser,  as  descriNd. 

196.  Apparatus  for  Ccttiso  Teeth  ra  Saws;  K.  II.  Klnnc,  Mexico,  New  York. 

Claim — The  movable  curved  switch,  in  conjunction  with  the  curved  groove,  for  the  purpose  of  adapting 
the  machine  to  the  cutting  of  teeth,  on  setting  or  sharpening  tho  teeth  of  straight  as  well  a*  circular  as**. 
Also,  operating  and  reeding  the  burr,  by  means  of  the  shaft  turning  within  the  hollow  srrew  sliaft,  whensp- 
plied  to  a  saw  sharpener,  in  the  manner  described.  Also,  the  bed-piece  or  anvil,  for  the  purpose  of  supporting 
the  saw  teeth  while  being  sharpened.  Also,  in  combination  with  the  burr  and  tho  anvil,  the  clamps  for  gang- 
ing atjil  firmly  hobliug  the  saw  whilst  beiug  acted  upon,  as  described. 

197.  Suip's  Capstan  ;  David  Knowlton.  Camden,  Maine. 

Claim — Fixing  the  shafts  of  the  «tnd  gears  in  a  revolving:  plate  arranged  totrnn  with  the  barnd  and  head 
when  they  are  locked  together,  and  to  be  stationary  when  they  are  unlocked,  in  combination  with  two  emA 
gears,  by  which  the  head  and  barrel  are  turned  in  the  same  direction  when  used  aaa  geared  or  simple  capstu- 

198.  Exhibition  Rocket  ;  Andrews  Laner^an,  Dost  on,  Massachusetts. 

Claim — Making  the  rocket  with  a  match  arranged  and  fixed  in  the  choke,  and  protected  or  coTered  *»va 
plane  or  thin  disc,  having  no  opening  into  the  choke,  nor  any  cavity  or  recess  to  hold  the  match  or  catch 
sparks.  And  I  particularly  claim  attaching  the  mutch,  as  described,  to  the  inner  surface  or  side  of  the  choke, 
or  arranging  the  attachment  therein,  and  with  respect  to  the  lower  end  of  the  match,  the  same  nut  only  ro- 
abling  th  >  match  to  lie  confined  to  the  choke  of  the  rocket,  but  to  have  a  portion  of  It,  after  breakage  of  tho 
cap,  capable  of  being  bent  downward  out  of  the  choke  into  a  convenient  position  for  being  fired. 

199.  Sled  Drake;  Albertus  Larrowo,  Cohort  on.  New  York. 

Claim— 1st,  Constructing  the  brake  eves  in  the  peculiar-  form  shown  and  described.  2d,  The  camhtnatka 
of  the  brake  eyes  with  tho  brake,  as  described. 

200.  Whip  ani>  Line-holder  for  Ulidixo  Uousks  wiTRotrr  the  uu  of  thx  Hands;  Lucius  Leaven  worth,  Tru- 

maiisburg.  New  York. 

Claim— The  arrangement  or  the  rcln-linok^or  knolw  which  are  united  by  one  or  more  cross-tars  or  braces, 
and  which  are  provided  with  a  whijHSisk«-t,  ><r  wirhont  the  same,  in  surii  a  manner  that  a  frame  is  fornvd. 
which,  by  the  aid  of  suitable  sltoulder  stni|m,  or  tin  ir  equivalents,  may  be  secured  to  the  body  of  a  person, 
Us  described. 

201.  Cork  Machine;  Harvey  Lick",  South  Boston,  Mas/web nsctts. 

Chdtn—  1st,  The  employment  or  use  or  a  reciprocating  kuife-stock,  when  provide*!  with  nerreaary  kuiVFS. 
and  arranged  in  combination  with  «  totaling  mandrel,  tiaverwiug  clamp,  and  b-ed-sjiout  or  trough,  so  that  *» 
the  knife-stock  moves  buck  and  fi»rtli  pieces  of  cork  will  ls>  cut  from  the  bar  or  slab,  and  said  pieces  turn** 
In  suitable  conical  form.  2d,  In  connexion  with  tlio  rcciprocMttng  knife-stock,  attaching  the  mandrel  aid 
head  to  an  adjustable  b.ir  fitted  in  the  framing,  and  arranged  so  as  to  admit  of  the  adjusting  of  the  pief-s  »s* 
cork  more  or  less  obN<|u  ly  with  the  knife,  and  vary  tho  taper  of  live  corks  as  may  Ik-  desired.  3d,  Placiti; 
tho  clamp  in  a  reciprocating  plate  oja-nitcd  by  the  b.-ver,  U,  Iroiii  the  wheel,  ami  the  lever,  R,  from  the  rrvtj- 
rocuting  knife-stock,  r,  for  the  purpose  of  giving  the  traversing  movemoat  to  said  clamp  to  convey  the  piece* 
of  cjrk  t'runi  the  jaws  to  the  mandrel. 

202.  WiSD-aTTLLfl;  James  K.  Lnm,  Skookumchuck,  W.  T. 

Claim — Tho  employment  or  use  of  the  fly  or  frame  placed  on  the  arbor,  and  having  the  ends  of  the  cord 
passing  through  it,  and  attached  to  said  arU>r,  said  cords  being  also  attached  to  the  rojio  of  the  wrigbt.  the 
fly  being  operated  by  the  wind-wheel,  in  such  mauuer  us  to  admit  of  a  simultaneous  rotation  of  the  arbor. 
803.  Grjxwno  Mills;  J.  C.  Lyons,  Auburn,  and  Henry  F.  Phillips,  Seneca  Falls,  New  York. 

Claim — 1st,  The  arrangement  and  combination  of  the  clasp,  pin,  screw,  hand-wheel,  and  shaft,  whereby 
the  said  shaft  and  grinding  cone  may  l>e  readily  adjusted  and  firmly  secured,  whether  the  machine  is  in  ope- 
ration or  at  rest.  2d,  Tho  arrangement  und  combination  of  the  doublet!. inched  pulley,  shaft,  fork,  rod,  xfcd 
sholl,  as  described,  so  thut  by  tlte  adjustment  of  the  shaft,  the  shell  will  also  be  adjusted. 

[By  the  nse  of  this  mill  grain  may  lie  ground  liner  or  counter,  as  desired,  for  the  hub  of  the  harjd-wh**l 
is  provided  with  a  screw,  that  is  placed  in  such  connexion  with  the  grinding  cone  and  corn-cracker  thut  br 
turning  the  hand-wli-el  the  sliaft  n  o-ives  a  longitudinal  sliding  motion  that  adjusts  the  cone  to  grind  toany 
degree  of  fineness,  and  its  tree  rotation  is  not  interfered  with.J 

204-  Potito  Diggers;  IVrry  Marry,  Tunkhannock,  Pennsylvania. 

Claim— Tho  arrangement  of  tlx-  inclined  smooth  belt,  tightening  pulley,  shield,  ratchet  wheoL,  lever*, 

and  bars,  provided  with  teeth,  constructed  in  tlie  manner  set  forth. 

205.  Construction  of  Drjtino  Shafts  for  Mills,  Cotton  Gins,  Ac;  James  Maasey,  Thornasvilh*,  Georgia. 

Claim— Suspending  the  driving  shaft,  in  the  manner  described,  to  allow  It  to  rise  or  RtD  with  Use  floor, 
to  which  it  is  attached,  operating  substantially  in  the  manner  set  forth. 

206.  Draixaok  Pipi;  ThomM  J.  Mayall,  Roxbury,  Massachusetts. 

Claim— Combining  with  a  stationary  washing  bowl  sink,  washing  tub,  or  other  similar  articles,  the  elas- 
tic drainage  pipe  terminating  iu  u  wedge-shape,  in  tho  manner  described. 

207.  Corn  and  Care  Harvesters;  II.  D.  McGeurge  and  D.  C.  Greer,  Morgantown,  Virginia. 

Claim— Providing  acorn  or  cane  harvester  with  n  vertical  reciprocating  cutting  apparatus,  for  the  pur- 
pose or  cutting  the  stalks  into  two  or  more  pieces,  in  the  manner  described. 

208.  Machines  for  Sawi.no  Stone;  Andrews  T.  Merriman,  Chicago,  Illinois. 

Claim— The  lowering  the  saw  frame  by  means  of  the  long  screws  acting  on  the  sliding  bars,  and  the  fthT 
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connecting  rods  hung  with  hinge  Joint*  at  the  saw  (bm*,  and  the  sliding  Iwrx  (instead  of  chains  or  ropes), 

(or  the  purpose  of  holding  tb«  saw  frame  steady  and  prevent  any  jumping  motiun. 

209.  Wixwiw  Curt aj»  Fiztvu;  Purchet  Mile*,  New  Britain,  Connecticut. 

Claim— 1st,  The  compound  hanging  bracket,  capable  of  being  raised  up  to  permit  the  opening  and  clos- 
ing of  blinds,  or  for  other  purjxiaea.  2d,  Constructing  and  combining  the  parte,  an  di-acribed.  so  that  the 
brackrt  can  be  attached  to  the  top.  side,  or  back  of  the  window  frame,  and  at  cither  aide  of  the  window.  3d, 
Holding  the  band  agalnat  a  pulley  having  a  frictlou  surface  by  un  arm  or  arms,  as  set  forth. 

210.  CoMtroATtsu  Metallic  Sheets;  Richard  Montgomery.  City  of  New  York. 

Claim — The  waved  corrugnted  wrought  metal  plate  for  boilers,  in  combination  with  the  margins  of  greater 
thickness  thati  its  middle,  as  described. 

211.  Ixbtrcickst  por  Addixo  Numbers;  John  B.  Ncwbrough,  St.  Louis,  Missouri. 

Claim — 1st,  The  bent  arm  underlying  the  dial,  an  as  to  operate  It  without  obstructing  the  vision.  2d, 
The  stud,  operating  In  the  described  connexion  with  the  jwiwl  to  permit  the  backwanl  motion  of  the  dial,  for 
the  purp»«e  set  forth.  3d,  The  combination  anrl  arrangement  of  the  rib.  cavity,  catch,  and  teeth,  operating 
s*  explained,  to  shift  the  obstructing  plate  at  each  revolution  of  the  dial,  and  arrest  the  reverse  motion  of 
th«  latter  at  the  right  instant  in  setting  the  machine.  4th,  Tlio  described  arraiigement  and  combination  of 
the  pins  and  hook,  operating  In  the  manner  set  forth. 

212.  Machines  fob  li ahvesti>q  Beaks  ;  S.  Van  Rensselaer  Newman.  Covington,  New  York. 

Claim — 1st,  The  employment  or  nse  of  the  rotary  sickles,  provided  with  scolloped-shaped  teeth,  and  ar- 
ranged to  operate  as  set  forth.  2d.  The  combination  of  the  endless  chain  of  rods  with  the  rotary  sickb  s.  3d, 
The  combination  of  the  rotary  sickles,  endless  chain  of  rods,  platform,  with  or  without  the  rake,  pluced  in  a 
mounted  frame,  and  arranged  for  joint  operation. 

213.  Fire-back  for  Stoves  and  Fire- places  :  Andrew  O'Neill,  Portsmouth.  Ohio. 

Claim — The  hooded  damper,  in  combination  with  a  radiating  Are-back,  arranged  as  described. 

214.  Cultivators :  James  Peeler,  Tallaluuwo,  Florida. 

Claim — The  arrangement  of  the  bars,  n  and  e.  Warn,  handles,  and  standard,  the  bar.  b.  forming  n  brace, 
a  coulter,  ami  a  latidstde.  and  the  bar.  I>,  t>eing  provided  with  an  inclined  or  tapering  point,  on  which  any 
style  of  blade  may  be  secured,  the  two  bars  being  pivoted  together,  and  the  whole  operating  iu  the  manner 
specified. 

215.  Machttes  for  Ccttixg  Scoar  Case;  All>ert  Philipp,  Mayville,  Wisconsin. 

Claim — The  arrangement  of  the  cutters,  it',  with  the  forked  arms.  i'.  and  with  the  endless  apron,  in  com- 
bination with  the  cotters,  n,  the  forked  arms,  I,  the  reels,  and  the  additional  platforms,  to  operate  in  the 

216.  Apparatus  for  Manufacture  of  Paper  Pulp;  Joseph  B.  PaUor  and  Gardner  How  land,  Fort  Edward, 

New  York. 

Claim — 1st,  Ilaving  the  pipe,  b.  which  passes  through  the  hollow  journ.nl  of  the  boiler,  divided  by  a  par- 
tition, so  that  the  steam  may  find  exit  through  one  compartment  of  the  pice,  and  the  contents  of  the  boiler 
through  the  other  compartment.  2*1,  The  employment  of  the  perforated  diaphragm,  when  arranged  as  de- 
scribed, to  protect  the  pipes,  h  h' s  a\  and  strain  the  liquids  from  the  '-stock."  3d.  The  arrangement  of  the 
boilers,  J  j',  with  the  surrounding  envelope,  as  descril»cd,  so  that  the  resultant  liquids  of  the  boiling  may  bo 
evaporated,  and  also  employed  to  cool  down  the  boiler*  and  surrounding  envelope.  4th,  The  arrangement  of 
the  basin  below  the  boiler  to  receive  the  fulling  liquid,  as  described.  Mb,  The  injection  of  the  steam  arising 
from  the  boiling  of  the  alkaline  and  other  contents  of  boiler.  J*,  into  Imiler.  J.  and  vice-versa,  as  described. 
«th.  The  arrangement  of  the  warming  chamber  between  the  two  boilers,  and  the  combination  therewith  of 
the  pipes,  t  V  w  w'.  as  described.  7th,  The  arrangement  and  combination  of  the  boilers,  furnace,  and  doors, 
so  as  to  apply  the  furnace  heat  to  either  or  both  boilers  at  pleasure,  as  described.  8th.  The  combination  of 
the  cylindrical  bottomed  vats,  having  the  chimneys  passing  through  them,  with  the  boilers,  as  described. 

217.  Machixks  for  Sowi.xo  Fertilisers;  James  Peeler,  Talahasaee,  Florida. 

Claim— The  arrangement  of  the  frame,  wheels,  axle,  and  apron,  attached  to  the  frame  by  means  of  strops, 
with  the  »>ar.  metallic  strip,  corrugated  wheel,  bur,  chuck,  hopper,  aud  slide,  the  whole  being  constructed  and 
placed  in  the  relative  positions  set  forth. 

218.  Brakes  for  Power  Looms;  Rensselaer  and  Gordon  B.  Reynolds,  Stockport,  New  York;  ante-dated  Feb. 

8, 1859. 

Claim — Applying  and  arranging  the  two  fares  of  the  brake  relatively  to  its  centre  of  motion,  and  tho 
said  Centre  of  motion  relatively  to  the  centres  of  the  rrnnk  and  cam  shafts,  in  the  manner  described,  whereby 
the  brake  is  not  only  rendered  automatic  in  case  of  n  coil  after  the  stoppage  of  the  loom  by  the  action  of  the 
protector,  but  aelf-liberuting  when  the  loom  is  started  again. 

219.  Filter ;  Win.  Rice,  Philadelphia,  Pennsylvania. 

Claim — 1st,  The  general  arrangement  of  the  two  casings,  the  perforated  plates,  the  wire  ganEe,  body  of 
r»nd.  the  system  of  pipes,  and  three  corks,  as  descrilied.  2d.  Confining  a  lasly  of  sand  between  the  perforated 
plates,  by  means  of  a  ring,  constructed  in  the  manner  set  forth,  or  any  equivalent  thereto,  hy  which  the  said 
ring  may  he  made  to  compress  the  liody  of  sand  without  disturbing  the  said  perforated  plates.  3d,  The  orifices 
at  the  lower  end*  of  the  pipes,  for  the  pnrpose  specified. 

220.  CroEB  Presses;  Christian  Bitter,  Reading,  Pennsylvania. 

Claim—The  application  of  the  chamfered  and  grooved  inner  slats  and  partitions,  with  their  fastenings 
and  arrangements,  which  will  produce  the  intended  effect. 

221.  Brush  for  Wasriso  Winnows;  Philip  C.  Rowe,  Boston,  Massachusetts. 

Claim — The  hydraulic  window-washer  or  brush,  constructed  with  the  spray-jet  tube,  and  the  conduit  or 
pipe  applied  to  its  stock  and  handle,  in  manner  as  specified. 

221  Oookiwo  RaXQE*;  Wm.  G.  Rnggios,  Worcester,  Massachusetts. 

Claim — The  arrangement  and  combination  of  the  oven.  D.  provided  with  a  central  hollow  shelf,  h.  the  oven, 
c.  provided  with  a  hollow  shelf,  m,  Are  chamber,  a,  damper,  a,  chambers,  h  d,  flues,  c  H  n  n',  as  described. 

223.  Door  Franks  for  Furnaces;  Paul  A.  Sabbaton.  Allainy,  New  York. 

Claim— The  combination  of  the  mouth  of  the  furnace  of  the  door  frame  and  door,  when  the  said  door 
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frame  la  provided  with  an  opening  larger  than  the  door  Into  which  the  door  shuts,  so  as  to  close  against  the 
furnace  or  against  a  shield  or  false  frame,  as  described. 

224.  Tool  for  Plamxq  AXD  FtxiSHnro  ths  Kdoes  or  BOOT  axt>  Snot  Soles;  Henry  Sauerbier,  Newark,  New 

Jersey. 

Claim— The  combination  of  the  collie  and  edge  plane.  In  the  manner  aperiflM. 

225.  HARTRSTixa  Machixes;  Wm.  and  Thomas  Schuebly,  Ilackenaack,  New  Jersey. 

Claim— Tlio  arrangement  and  combination  of  the  inclined  tapering  discharRt!  trough,  with  the  concave 
or  curved  platform  and  raker-reel,  whereby  the  grain  is  made  to  fall  from  the  machino  in  comjwet  ga»wU.  as 
described. 

236.  Harvestixq  Machines;  Wm.  and  Thomsa  Schnebly,  Ilackenaack,  New  Jersey. 

Claim— The  employment,  in  combination  with  the  pendulous  levers,  d  d\  of  the  toggle  levers,  g  g.  as 
shown,  whereby  the  levers,  d  d',  may,  without  shifting  their  axes  of  motion,  be  thrown  in  or  out  of  connexion 
with  the  drivers. 

227.  Water-wheel;  Jonas  Smith,  Wcstport,  Connecticut. 

Claim— The  arrangement  and  combination  of  the  annular  ~nte.  when  provided  with  the  tangential  ver- 
tical pinto*,  stationary  rim,  intcrpos.U  bctwoeu  the  gate,  aud  wind,  alien  provided  with  buckets  Laving  lip*, 
all  us  descril>cd. 

[To  that  cla*s  of  horizontal  wafer-wheels  called  "centre  discharc  wheels."  this  invention  will  be  found 
to  1*  applicable.  The  invention  omsists  in  the  employment  of  a  circular  gate,  formed  of  a  series  of  guid- 
passage*. nn<l  placed  over  or  around  a  stationary  rim  having  induction  openings  made  in  it,  the  wheel  taring 
peculiar  buckets — the  whole  is  w  nrraug'-d  thai  the  iidminsinti  of  water  to  tin-  wheel  maybe  rvgulated  as 
desired  with  gnat  nicety,  and  in  sivh  a  way  that  tl»  ■  gnyitost  effect  will  bo  produced  from  a  giveu  volume  of 
water,  whether  it  l>e  large  or  small.] 

226.  Measurixq  Faucets  ;  Joseph  Smith,  Citicluuati,  Ohio,  and  G.  B.  OrifBn,  Madison,  Wisconsin. 

Claim — 1st,  Operating  the  plunger  by  means  of  the  cam  grooves  on  the  face  of  wheel,  in  connexion  with 
the  pins  nn  the  sleeve,  when  both  are  constructed  and  o|m -rated  in  the  manner  set  forth.  2d,  Ttie  ^rratf! 
circular  register  plate,  in  connexion  with  the  ratchet  and  pointer,  In  the  manner  sj* dried,  od.  The  dime,  con- 
structed tu  described,  in  combination  with  the  inlet  pipe  and  the  outlet  pipe. 

220.  Macbixk  for  Joixtixo  Staves;  John  (i.  Stephenson,  Buffalo.  New  York. 

Claim— The  adjustable  platen  with  yielding  cutter  stocks  or  plates  attached  in  connexion  with  the  feed 
rollers  and  yielding  pressure  plate,  or  its  i  <jnival«  nt,  arranged  to  oiK-rutc  as  set  forth. 

230.  Cultivators;  J.  C.  Stoddard,  Worc-sbr,  Massachusetts. 

Claim— The  arrangement  and  combination  of  the  slotted,  adjustable,  reversible  blades,  arms,  and  bah. 
aa  described. 

231.  Paxorawic  Attachmext  for  Clocks  to  Indicate  inx  Comparative  Tmx  ix  all  Loxomnxs ;  Giles  3d. 

Stone,  Frcdericksburgh,  Virginia. 
Claim— 1st,  The  chronometer  dial  divided  ofT  inb>  24  eqnal  parts  for  indicating  ths  24  hours  of  day  and 
night,  by  one  revolution  of  the  index  point.  2d,  The  revolving  disc  representing  the  northern  or  Nooibf-m 
hemisphere,  for  indicating  the  relative  time  of  day  or  night,  at  any  and  all  localities  thereon.  3d.  The  com- 
bination of  the  revolving  disc  with  the  24  hour  dial,  for  demonstrating  the  cause  of  day  and  night  by  the 
diuru  d  revolutions  of  the  farmer,  representing  the  revolutions  of  tin-  «-srtb  on  its  own  axia. 

232.  Comhixed  Case  for  Pex,  Pencil,  Kxife,  TooTnpicK,  Ac;  John  F.  Sturdy,  Attlebomugh,  M&maebasett-. 
Claim— The  case,  constructed  n*  shown,  and  provided  with  the  blodo  knife,  operated  by  the  spirally  flu- 
ted tul>e,  ]>encil  tube,  toothpick,  and  jien-slide. 

233.  Clothes  Pix;  William  H.  Towers,  City  of  New  York. 

Claim — A  clothes  clamp,  formed  of  two  parts  jointed  together  at  tholr  upper  ends,  ns  set  forth. 

234.  Apparatus  to  Hold  axd  Turn  the  Leaves  of  Books  and  Mcstc;  Cyrus  B.  Thayer,  Boston,  Mass. 

Claim— The  combination  nnd  arrangement  of  the  wedge-acting  back  pieces  and  clamps  with  their  coo- 
necting  dovetail  tongue*  and  groovi-s,  sothat  simply  raising  theclamps  shall  unclaiiipand  depress  them..  *haJI 
clamp  the  music  sheets.  Also,  the  arrangement  aud  combination  of  the  leaf-turning  cords,  arms,  lever.  auJ 
catch. 

235.  Machines  for  Digoixo  Potatoes  ;  George  F.  Tiffany,  Palmyra,  Michigan. 
Claim— Tire  hinged  fork.  In  combination  with  the  plough,  arranged  as  set  forth. 

[In  front  of  the  cart  l«ody  an  adjustable  plough  is  placed,  constructed  with  cheed  sides,  and  operating  br 
means  of  a  wheel  placed  in  front  ot  it,  so  as  to  be  selfsidjusting  while  paseiug  over  the  potato  hills,  adapting 
itself  to  the  various  depths  of  hills,  und  ploughing  up  the  potatoes  and  sending  them  on  to  aa  endless  riddle, 
w  here  the  dirt  is  cleaned  off  them. 

236.  Manufacture  or  Oar;  Charles  N.  Tyler,  Washington  City,  D.  C. 

Claim— Combining  hydrogen  gas  with  the  volatile  and  easily  coudensible  products  of  coal,  resin,  tar,  ic_ 
In  their  nascent  state,  in  the  manner  set  forth. 

237.  Cultivators;  Franklin  Veal,  Halbttsville,  Texas. 

Claim — Arranging  the  dovetailed  projection  at  equal  distances  from  the  cutting  edges  of  the  shares,  in 
combination  with  the  slots  and  receeses  in  the  arms,  and  for  the  purpose  of  sec  it  t  lug  the  shares  to  the  anus, 
and  to  render  them  reversible. 

[This  cultivator  is  especially  adapted  for  hilling  and  weeding  young  crops  of  cotton,  corn,  or  root  crops, 
as  it  runs  between  two  rows,  throwing  up  the  ground  on  each  side,  or  it  straddles  two  rows  by  a  proper  adjust- 
ment of  the  shares.] 

238.  Screw  Propeller;  Jules  Jean  Baptiste  Yergne,  Paris,  Franco. 

Claim — The  arrangement  of  the  grooving  fluting  or  ribs  In  tho  form  of  a  series  of  steps,  as  described. 

239.  Fluid  Lamps;  Anton  Von  Schuttenback,  Sb  Petersburgh,  Russia;  patented  in  England,  Oct.  11.  18SS. 

Claim— Tho  combination  of  the  gas-holder  or  gasometer,  the  vessel,  the  pipe,  y,  with  Its  branches,  the 
pipe,  F,  the  chamber,  the  chimney,  the  oil  reservoir,  and  the  burner,  the  whole  being  applied  as  specified. 

MO.  Gas  Rstorts;  lid  ward  Waloott,  Providence,  Rhode  Island. 

Claim— 1st,  The  combinatlou  with  tho  lid  of  the  projecting  incline  plane,  as  described.  2d,  The  employ  - 
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meat  for  securing  the  lid  of  the  mouth-piece  of  the  retort  in  place  of  a  horizontal  occentric  or  cam  and  leTor, 
attached  to,  and  combined  with,  a  cross-bar,  and  applied  to  the  month-piece  of  the  retort,  us  described. 
OIL  Railroad  Car  Scam;  F.  F.  Wagner  and  P.  P.  Dickinson,  Harrisburgh,  Pennsylvania. 

Claim— The  arrangement  and  combination  of  tha  wheels,  arms,  cushions,  and  bars,  as  described. 

[Thi«  invention  consists  in  arranging  on  each  aide  of  the  seat  two  cushions  which  fold  one  on  the  top  of 
the  o<  her,  and  which  are  attached  to  anni  that  are  connected  by  a  aeries  of  gear  wheels  In  inch  a  manner  that 
tbe  cu»hiuns  attached  to  one  side  of  the  sent  are  always  situated  on  a  plane  parallel  to  the  plana  which  pa**es 
tbrough  tlie  cushions  on  the  other  fide,  so  that  when  the  cushions  on  one  aide  are  need  for  the  back  of  the 
•eat,  those  on  the  other  form  leg  rest*,  and  vice-versa,  and  by  bringing  the  cushions  in  a  hoi  izoutal  position 
the  ieatj  are  changed  into  sleeping  couches.] 

'JXL  ikinr  Bolstehs  FOB  Railway,  Cars;  Ambrose  Ward,  Altoona,  Pennsylvania. 

Claim — 1st,  The  arrangement  and  combination  of  the  trusses,  centre  plute,  D,  sills,  and  tension  rods,  as 
described.  2d,  Providing  the  centre  plate,  d,  with  Inns,  protecting  flanch,  or  cap.  lateral  bearing  flanch  at 
tbs  centre  Airing  into  cup  in  plate,  a,  the  vertical  bearing  flanch  fitting  into  the  enp  or  groove  in  plate,  b,  ar- 
rdDjf'-il  ha  described. 

[The  centre  plat™  are  *o  arranged  that  the  lateral  friction  N-tween  th«»  np|ier  and  lower  centre  piste  is 
reduced  to  a  very  small  diameter,  and  sufficient  room  Is  obtained  for  circulating  the  oil  or  lubricating  matter, 
and  at  the  same  time  the  dirt  is  excluded  by  mourn  of  a  flanch  attached  to  the  uppvr  plate  and  fitting  over 
the  lower  one,  and  struts  ant  cost  to  the  upper  centre  plate  in  such  a  manner  that  they  form  steps  for  the  truss 
timbers,  and  the  downward  pressure  on  either  side  of  the  car  is  sustained  by  the  outer  rings  of  the  centre 
plates.] 

243.  Method  or  Opextwo  axd  Clostxo  Farm  Gates  ;  David  Warren,  Gettyshnrgh,  Pennsylvania. 

Clidm— The  arsngement  of  the  lever  and  bar,  d,  with  the  bar,  x,  and  lulling  catch,  constructed  In  the 
umn  tier  described. 

244.  Ccltitators;  Henry  Wells,  Walnut  Orore,  Illinois. 

Claim— The  arrangement  of  the  ahare,  mould-boards,  rods,  n  n  and  1 1,  the  latter  having  the  parts,  d  d, 
formed  on  them,  the  said  parts  passing  respectively  through  the  bar  aud  beam,  thus  making  a  very  firm  struc- 
ture. In  the  manner  set  forth. 

244.  Tracr  Fastejter;  Solon  R.  Atkins  and  D.  II.  Hull,  Assignors  to  D.  H.  Hull,  Plantaville,  Connecticut. 

Claim— The  metallic  box,  bavin*  a  semicircular  ring  on  its  end.  and  provided  with  a  slide  which  Is  to  he 
operated  by  a  knob,  and  held  against  the  nick  of  the  button  on  the  whiffle-troo  by  springs,  arranged  tu  the 
manner  set  forth. 

246.  Device  for  Fetdijco  Bees;  Win.  Brown,  Assignor  to  self  and  Fontain  O.  Robertson,  Sbelbyville,  Ind 
Claim— The  bottle-stopper,  consisting  of  the  cork,  tube,  and  cup,  secured  together  by  the  screw  and  nut, 

217.  Heels  for  Boots  ajtd  Soots;  Walter  Hunt,  City  of  New  York. 

Claim — Making  the  external  form  of  the  heels  of  boots  and  shoes  of  a  metallic  shell  with  an  Inner  flnnch 
it  the  tipper  edge,  to  fit  over  the  usual  heel  seat  of  the  sole  and  between  that  and  the  counter  or  back  portion 
of  the  upper,  ami  to  be  provided  with  an  inmr  core,  and  the  whole  to  be  secured  to  the  heel  seat.  Also,  in 
combination  with  the  shell,  and  upper  flnnch,  and  inner  core,  making  the  said  shell  with  an  inner  flanch  at 
the  lower  edge.  Also,  in  combination  with  a  heel,  constructed  as  above  described,  and  consisting  of  the  shell 
with  the  upp»  r  and  lower  flancheu  and  th«t  enclosed  core,  the  employment  of  a  rotating  top  lift,  as  specified. 

248.  Water  Gawks  for  Steak  Borers  ;  Robert  n.  Mathloe,  Boston,  Assignor  to  A.  N.  Clark,  Beverly,  Mass. 

Claim— The  combination,  with  the  jwrtition  lhat  setmratee  the  upper  and  lower  main  tnlN>s,of  the  gnngu 
■»f  the  independent  steam  and  water  tube*  or  course*,  arranged  to  unite  the  spaces  in  the  main  tube,  as  speci- 


249.  Docblx  Cakmox  for  Chaix  8hot;  Wm.  M.  Jeflors,  Assignor  to  self  and  Win.  L.  Gibson,  Elmlra,  N.  T. 

Claim— The  use  of  a  partition  intermediate  between  the  breech  and  muzzle  of  the  piece,  in  combination 
with  the  slot,  so  arranged  that  the  charge  of  tbo  Mrrels  shall  mingle  at  the  fuse,  so  that  Immediately  on  the 
ignition  thereof  the  expansive  force  shall  be  wholly  exjtended  in  projecting  the  two  balls,  and  not  weakened 
by  a  continuous  connexion  between  the  barrels 


250.  Water  Gauges  for  Steam  Boilers;  H.  K.  Moore,  Maiden,  Assignor  to  A.  W.  Adam*  and  G.  W.  Dane, 
Ikaton,  and  Wm.  G.  Howe,  Haverhill,  Massachusetts. 

I  do  not  claim  the  single  balanced  valve  apparatus,  constructed  with  the  arrangement  of  steam-receiving 
and  discharging  chambers,  hollow  stem  or  passage,  external  steam  passage,  and  parts,  d  d.   But  I 

Claim— Combining  therewith  the  auxiliary  steam  space,  aud  the  nipple  or  raised  valve  scats,  arranged  as 
►  penned. 

»L  Cheese  Cover;  B.  L.  Pratt,  Assignor  to  self  and  R.  B.  Fitts,  Philadelphia,  Pennsylvania. 

Claim — As  an  improved  article  of  manufacture,  for  the  purposes  described,  a  ventilating  cover  constructed 
of  tin  plate,  or  other  suitable  material,  so  as  to  protect  articles  placed  therein  from  the  rays  of  light  and  beat, 
and  the  ravage*  of  an i main  or  insects,  and  at  the  same  time  secure  perfect  ventilation,  by  means  of  a  series 
<4  small  perforations  at  or  near  the  base  or  liottom  for  the  Inlet  of  cool  air,  and  another  series  of  ; 
at  or  near  the  top  for  the  cscapo  of  warm  air  moisture  and  gases. 

242.  Railroad  Turk-tables ;  Archibald  and  James  II.  Putnam,  Assignors  to  selves  and  Philip  8.  * 
Welhrville,  Ohio. 

Claim — The  adjustable  spindle,  applied  and  adapted  in  the  manner  sot  forth. 

Claim — The  arrangement  of  the  several  tumblers,  in  combination  with  intervening  springs, ' 
the  spaces  between  said  tnmblera  and  operate  the  lock,  In  the  manner  set  forth. 
264,  Gas  Retorts;  John  W.  Smith,  Wasldugton  City,  D.  G,  Assignor  to  self  and  Jesse  H.  Whitohurst,  Balti- 
more, Maryland. 

Claim—  The  dcscrlt>ed  arrangement  of  tbo  pipes,  e  and  e',  when  combined  with  the  retort  and  condensing 
chamber,  in  the  ■"*""»r  set  forth. 

3».  BMRLTTifo  Furs ace  for  Irom;  Robert  Wm.  Bievier,  Upper  Hollowny,  Middlesex  Co,  England,  Assignor 

toWm.Lllley,Cmto. 

use  of  the  exhaust  pipe  in  connexion  with  a  fan  pump,  or  other  means,  to  exhaust  the  foul 
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nir  and  putes,  and  curiae  a  current  of  air  to  paw  through  the'  bottom  or  apertures  of  the  furnace  of  suflwvnt 

density  for  the  smelting  and  purifying  into  and  other  ores,  in  the  manner  set  forth.    Also,  the  exhamt  Cm. 
constructed  and  operating  ax  explained.   Further,  the  use  of  the  movable  crucible-,  as  described. 
246.  Edge  Puma  roa  Boors  and  Shoo;  Benjamin  Tolnian,  Assiguor  to  self  and  Asa  F.  Ramsddl,  Pembrtkf, 
.Mapsarhusetta. 

Claim — The  improved  edge  plane,  as  constructed,  with  cutter  and  gauge  tearing*,  flancht*.  and  confiniijj 
dericee  arranged  on  the  stock,  and  with  respect  to  the  cutter  and  gauge,  aa  specified. 

257.  Pattermj  po*  Castisu  Htotb  Covers;  Charles  Teoesdale  and  A.  J.  Bennett,  Assignor*  to  Wm.  and  Jar..* 

Kcsur,  Cincinnati,  Ohio. 

Claim — Constructing  patterns  for  stove  covers  and  centres,  with  an  opening  in  their  under  sides, by  tnrAii« 
of  which  a  draw  l<*r  may  be  withdrawn  from  the  mould  before  removing  the  pattern,  and  also  with  s  per- 
foration, as  set  forth. 

JUNE  28. 

258.  Coxbtrcctino  Rims  a  to  Field- pieces  for  Watch  asd  Locket  Cases;  J.  N.  Allen,  Providence,  B,  I. 
Claiui — Making  the  rlin  and  field-piece  for  watch  or  locket  cases  from  a  strip  of  sheet  metal,  aa  described, 

259.  Yapob  Limp  Bua\Ekt>;  C.  M.  Alexml  r,  New  Albiny,  Indiana. 

Claim — The  romhinntion  of  a  retort  having  converging  sides,  and  constructed  in  the  manner  set  forth, 
with  un  inlet  pipe  uml  an  outlet  pipe,  »nd  a  burner,  lor  the  purpose  of  forming  a  gas  generating  apparatus, 
to  be  used  iu  cinnexion  with  fluUl  lam  pa. 

260.  Sr.EDixo  Machines;  J.C.  Bean,  (irawillr,  Illinois.  • 

Claim—  The  arraugem.ut  of  the  hopper  and  arms,  in  combination  with  the  inclined  equaliser,  as  art 
forth. 

261.  Gas  Retorts;  William  Beaumont,  Patcrson.  New  Jersey. 

Claim — Making  all  th.it  part  of  a  retort  which  is  most  subj<-ct  to  expansion  and  contraction,  corrn^*i«i 

to  prevent  fracture. 

262.  Contrivance  bt  wniCH  the  Workman  OPERATES  Scroll  Saws;  Edward  Beck,  Allentown,  Pennsylvania, 

Claim — The  oscillating  platform  connected  with  the  shaft  by  im-ans  of  tlie  straps  and  pulley,  or  their 
equivalents,  the  arm,  pitman,  and  spring.  arranged  f.»r  j  tint  operation  as  set  forth. 

263.  Railroad  Bars  or  Rails;  II  nry  Betta,  Hamilton,  C.  W. 

Claim— The  angle  rail,  in  combination  with  the  outside  bar,  where  the  space  between  them  is  filled  In 
with  cement,  prepared  by  boiling  "and  and  coul  fcir,  in  such  proporlious  iu  will  best  resist  the  action  of  the 
element*,  cold,  heat,  and  moistuic,  ;uid  the  wear  of  the  wheels. 

264.  Fire-PBoop  Desk  ;  M.  B.  Bigelow  nud  Anson  Hardy,  Boston,  Massachusetts. 

Claim — The  movable  table,  or  any  device  essentially  the  same,  in  combination  with  the  flre-proof  case, 
mid  table  being  constructed  ami  made  so  as  to  operate  in  the  nunner  S|>ecificd.  Al*o,  the  sl.de,  or  any  devic* 
eosoutlally  the  tuunc,  in  combination  with  the  movable  tuble  and  the  lire-proof  case,  for  supporting  or  agist- 
ing to  support  said  movable  table,  whenever  said  table  is  dr.iwu  oiu  to  the  position  shown  in  fin-  2,  said  slide 
rind  table  l<cing  connected  and  made  no  at  to  operate  in  the  manner  s|K-cified.  Also,  tl»e  brackets,  or  any  de- 
vice substantially  the  simc,  iu  com  bl  mil  ton  with  the  fire-proof  case  lor  supporting,  or  assisting  to  support, 
the  movable  table  and  the  slide,  iu  the  iiiatim  r  expliimd. 

265.  Spring  Hinqe;  Nelson  Birdsnll,  Port  Jervis,  New  York. 

Claim — Tlie  combination  and  arrangement  of  the  spring  and  adjusting  piece  applied  to  a  hinge,  as  de- 
scribed. Also,  inserting  within  the  spitul  spring  tlie  lubul  ir  spring,  as  described,  for  luisistiug  the  action  of 
the  spiral  spring,  and  preventing  it  from  setting  or  g  tting  out  of  place  with  the  other  parts. 

266.  Plocuus;  L.  E.  Burdin,  Paris,  Kentucky. 

Claim— The  arrangement  of  the  beam,  tlie  handle*,  the  standard,  brace,  n,  share,  landsido,  cone,  spindle, 
or  shaft,  braces,  c  and  u,  and  lug,  us  doscribvd. 

26T.  Cork  Planters;  Alexander,  William,  and  James  Campbell,  Harrison,  Ohio. 

Claim— The  described  arrangement  of  the  inclined  slides  or  valves,  levers,  adjustable  rods,  and  can 
wheel. 

268.  Job  and  Card  Printing  Press  ;  J.  A.  Campbell,  New  Orleans,  Louisiana. 

Claim — Fastening  the  cylinder  j>ermationtly  on  its  solid  axle,  and  also  fastening  the  ends  of  this  axis 
securely  into  the  slide*.  Also,  in  combination  with  the  cylinder,  the  revolving  of  the  roller  frame  on  the  solid 
axle  as  it*  working  centre,  while  the  axle  itself  diK»  not  revolve  eith-r  by  eccentric  wheels,  which  are  to  bs 
used  when  the  cylinder  vibrates,  or  by  plain  ones  when  it  is  stationary.  Also,  the  eccentric  wheels,  in  ojsi- 
biaation  with  the  cylinder.  Also,  the  cranks,  R,  and  connecting  rods,  n.  in  combination  with  the  cylinder, 
tlie  inking  frame,  and  the  eccentric  wheel*.  Also,  the  combination  of  tho  cranks,  s,  the  connecting  rods,  T, 
the  slots,  the  pins,  and  tho  bottoms,  witli  this  press,  as  specified. 

269.  Stoves;  W.  J.  Cantelo,  Burlington,  New  Jersey. 

*  Claim— The  exterior  casing  and  inner  adjustable  casing,  in  combination  with  the  fire-pot  and  cone-«haped 
grate,  when  the  several  parts  are  arranged  a*  set  forth. 

270.  Machines  por  Hoibtino  Bricks;  T.  F.  Christman,  Wilson,  North  Carolina. 

Claim— The  combination  of  the  rollers,  d  d,  with  the  saddle  and  buckets,  s  r,  supported  by  rollera,  i  J, 
as  set  forth. 

271.  Seed  Planters;  Giles  Oramton,  Marshall,  Michigan. 

Claim— The  application  and  use  of  the  pnlleya,  in  combination  With  the  odjostnble  hanger,  tension  bar, 
lever,  and  yoke,  with  its  attached  spring  stops,  arranged  as  specified. 

272.  Machines  for  Sowing  Ferttlizbrs  in  Drills;  C.  B.  Davis,  Lawrencebnrgh,  Tennessee. 

Claim— The  arrangement  of  the  hopper,  wheels,  frame,  handles,  D  D,  shoo,  s,  handle  of  shoe,  n,  pine  oe 
wheel,  and  axle-trees,  as  described. 
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213.  Apparatus  poii  Pcwrnno  Gas;  Anrclius  Dickinson,  Claremont,  Xew  Hampshire. 

Claim — The  washer,  constructed  with  horirontal  plates,  corrugated  or  with  the  bottoms  partly  or  wholly 
conc4ve,and  with  upright  plates  projecting  above  and  below  the  said  plates,  ami  dipping  into  the  water  Ik-Iow 
theauid  plates,  and  with  orifices  so  arranged  in  tho  highest  portions*  of  the  said  horizontal  plate,  a*  tocuuso 
th«  collation  of  the  gas  in  the  concave  portions  of  the  mid  platen,  l*low  and  around  ittid  orifice*. 

214.  Bases  por  Abtipicial  Tskth  ;  George  Dirflfenbach,  City  of  Xew  York. 

Claim— Tho  composition  of  matter  consisting  of  sulphate  of  alumina,  and  other  Ingredients,  substan- 
tially aa  described. 

'So.  Process  for  Colorino  Artificial  Teeth  ;  George  Pieffenhoch,  City  of  Xew  York. 

Claim— Developing  the  col«»r  of  a  cured  or  hardened  composition,  hy  the  agency  of  solar  light,  when  tho 
coloring  matter  is  incoi porated  into  the  said  composition,  while  in  it*  plastic  or  uucured  state. 

2Tu.  Conxectlxo  Bo  a  aw  for  Boors,  Ac;  Win.  T.  DeGolyer.  Schenectady,  New  York. 

Claim — Covering  the  joints  of  hoard  or  plunk  for  riMifinir,  hy  mentis  of  shew*  of  metal  l>ent  In  the  form 
fhmrn,  so  tint  the  strips  of  wootl,  or  other  inking  used,  shall  lie'un  as  well  as  against  the  Handles  turn,  don 
s-iid  Hiatal. 

SIT.  Furs  aces;  J.  II.  Duhme,  Cincinnati,  Ohio. 

Claim — The  nrranj-ment  of  the  flue  spaces  controlled  hy  d.impcrs,  for  tho  purpose  of  increasing  arid 
jperfocting  the  combustion,  us  «-t  f«.rth. 

21*.  Cartridges;  J.  II.  Ferguson,  Baltimore,  Maryland. 

Chum — A  wntr-pruof  and  iutlamin.ible  cartridge,  made  as  described. 

279.  IIarvestixu  Machines;  B.  G.  Fitzhugh,  Frederick,  Maryland. 

Claim — 'Die  combination  of  a  rake  and  red  revolving  on  the  same  shaft,  when  the  rake  Is  so  made  as  to 
deliver  the  cut  material  in  a  line  oblique  to  the  swath  of  the  machine. 

28J.  Graix  Cradies;  M.  R.  Flambrs,  Parisbville,  New  York. 

Cliiim — Attaching  the  finger  standard  to  the  swath  by  mean*  of  the  rod  and  eye,  secured  respectively  to 
the  standard  and  snath  in  connexion  with  the  c  »mp  -n- Ming  or  adjustable  braces,  arranged  as  set  forth. 

281.  Gis  Pcripikrs;  l'eter  Fontain.  Philadelphia,  Pennsylvania. 

Claim— The  receptacle  or  receiver,  in  combination  with  the  filtering  and  purifying  apparatus,  arranged 
as  described. 

252.  Reciprocate  Propeller;  John  Gait,  Philadelphia,  Pennsylvania. 

Claim — Combining  th?  buckets  with  the  frames  and  with  the  driving  rods,  or  their  equivalents,  by  means 
of  eriMs-hend*.  link  connexion*,  and  slot-4,  sutHtntitially  as  spec -tied.  Also,  the  count  ruction  of  the  profiler* 
with  the  frames  of  flaring  form,  and  with  their  buckets  fitted  to  the  smaller  front  portion*  thereof.  Alw>,  con- 
structing the  driving  rods,  each  iu  two  parts,  one  of  which  connected  with  tho  bucket*,  is  capable  of  being 
conn  cted  with,  or  disconnected  from,  tho  other  at  pleasure,  for  the  purpose  either  of  closing  the  bucket* 
before  the  backward  movement,  and  opening  them  before«the  forward  movement  of  the  projteller  frame  com- 
men.-r*.  or  of  causing  the  closing  of  the  buckets  before  the  forward,  and  the  o|K*uiug  of  them  before  the  Itack- 
wanl  movcnieut.  as  may  b\j  desired,  and  thereby  enabling  tho  action  of  tho  propeller  to  be  reversed,  without 
reversing  the  engine. 

253.  Let-ofp  Motion  for  Looms;  Wra.  II.  Gray,  Dover,  New  Hampshire. 

Claim — The  board  or  plate  and  springs,  applied  to  tho  breast  bi-am  of  the  loom,  and  combined  with  a 
clutch  by  which  the  yarn-lxxim  can  be  thrown  into  gear  with  th-  unit  shaft  or  crank  shaft  of  the  loom,  to 
operate  substantially  as  described. 

2*4.  KoTARtr  Harrows;  Christian  and  J.  K.  Gingrich,  Annville,  Pennsylvania. 

Claim — The  clearer*,  In  combination  with  roller  and  ring,  when  arranged  as  sot  forth. 

[Clearer*  are  arranged  njx»n  the  weighted  arm  of  a  rotating  harrow,  so  as  to  precede  tho  traveler  or  fric- 
tion roller  which  sup]inrt*  the  weight,  and  keep  the  annular  ring  upon  which  th"  travel  r  rolls  clear  of  dirt 
in  using  tho  harrow,  uud  an  adjustable  draft  bar  is  added  to  placo  the  line  of  draft  in  any  position  that  may 
be  dt-sirablo.] 

285.  Rarhvo  ATTAcnMRXT  for  IIvrvksters:  C.  P.  Ornnberg,  Montgomery,  Illinois. 

Claim — The  peculiar  arrangement  of  the  tnech  inism,  namely,  the  reciprocating  rack  l«r  and  semicircu- 
lar toothed  h:ir,  in  connexion  with  the  In  nt  rack  shaft,  provided  with  a  cpring,  arm,  and  part  pinion,  and  tho 
semicircular  l*»r  on  the  support  provided  with  teetli  and  a  projecting  arm  tor  joint  operation,  us  set  forth. 

280.  Alcouometers ;  Ileiurich  Guth,  City  of  New  York, 

Claim — An  alcohol  indicator,  substantially  as  described,  by  which  the  evaporation  of  a  fixed  quantity  of 
alcoholic  liqnhl  Is  made  to  indicate  the  exact  per  centitge  of  alcohol  contained  in  the  said  liquid. 
28T.  M AcntVR  por  Making  Upuolstert  Si-rings;  James  Htrrison,  Jr.,  City  of  New  York. 

Claim  1st,  Giving  olio  or  more  of  tho  forming  rollers  a  positive  rotary  motion  at  a  velocity  which  causes 

its  or  thi  ir  periphery  or  peripheries  to  raovo  faster  than  the  periphery  of  that  part  of  the  mandrel  in  con- 
junction with  it  or  them  at  any  time  in  the  operation.  2d,  Connecting  the  axle  of  tho  roller,  or  any  of  tho 
forming  roller*,  by  a  link  and  two  universal  joints,  with  a  tdiaft  having  a  longitudinally  sliding  ami  also  a 
rotary  motion,  for  the  purpose  of  giving  the  said  roller  a  rotary  motion  and  a  motion  along  tho  mandrel,  and 
allowing  it  to  accommodate  its  position  to  the  varying  diameter  of  the  mandrel. 
2S8.  Ship's  Capstans;  J.  F.  llolloway,  Saline  Mines,  Illinois. 

Claim— A  capstan  having  a  vertical  movement  as  well  as  a  rotary  one,  substantially  In  the  manner  speci- 
fied. 

2W.  STorra ;  Marcus  L.  Horton.  Lebanon,  Xew  Hampshire. 

Claim— Tho  ventilator  witu  valve  and  hood,  as  arranged,  and  in  combination  with  chambers  and  flues, 
operating  aa  described. 

290.  Apparatus  PoaTAjnnxo;  D.  L.  Hubbard,  Glastonbury,  Connecticut. 

Claim  Tho  wheel  or  cylinder  havtug  Us  periphery  formed  of  oblique  shits  placed  within  the  vat,  and  ar- 
ranged to  operate  as  set  forth.  Further,  in  combination  with  tho  wheel  or  cylinder,  constructed  as  described, 
th«-  apron,  for  the  pnrpose  specified. 
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291.  App.vratcs  FOR  Oojreursnro  Coal  Oils;  W.  G.  W.  Jaeger,  BalUmoro,  Maryland. 

Claim — The  employment  of  *  fan-blower,  when  the  name  la  used  to  draw  the  vapors  from  the  retort,  in 
the  manner  net  forth.  Alto,  in  combination  with  the  fan-blower  or  droit  so  used,  1  claim  the  eacape  p.pe  and 
trap,  arranged  as  act  forth. 

292.  Bedstead  Fvstkviwo;  J.  C.  Jeffries,  Mount  Vernon,  Indiana. 

Claim— The  construction  of  a  bedstead  fasteuing  formed  with  male  and  female  plates,  provided  with 
tongues  and  hooka,  when  arranged  in  combination  with  a  [tost  and  rail,  in  the  maimer  as  set  forth. 

293.  Arra.noixo  Couches  in  Railroad  Cars;  K.  C.  Knight,  Philadelphia,  Pennsylvania. 

Claim— 1st,  The  mode  or  arranging  berths  or  conches  over  bocks  of  railroad  car  seats,  as  set  forth.  3d. 
The  manner  of  supporting  the  backs  of  the  seats  by  slide*  and  rods,  for  the  purpose  described. 

294.  Cross-cut  Sawixo  Machi.se;  M.  W.  Knox,  Sheridan,  New  York. 

Claim— 1st,  The  arrangement  of  the  several  parts  of  a  sawing  machine,  as  herein  descril*>d,  vr  hereby  the 
operator  can  manage  the  sawing,  elevating,  and  depressing  the  saw,  and  owning  and  closing  the  clump.  »i*h- 
out  changing  his  i>osition  in  relation  to  the  machine.  2d,  The  guides  and  blocks,  when  arrange <1  in  coiiiU- 
nation  with  the  saw,  in  the  manner  specified. 

295.  Braidixo  Machines;  Isaac  W.  Lamb,  West  N'ovl,  Michigan. 

Claim— 1st,  The  combination  of  the  two  sets  of  shuttle-carriers,  rotating  In  opposite  direction*  In  car- 
een trie  circles,  and  the  shuttle-changers,  having  the  movements  de-cribed.  2d,  The  const  ruction  of  theebuttle*. 
each  with  two  openings,  and  with  a  spring  dog  entering  both  o|>eniuga,  to  operate  in  combination  with  the 
inclined  surfaces  and  stop*  -  i  the  shuttle-carriers  and  shuttle-changers.  3d,  The  combination  with  the  «hc:t!-  * 
of  the  nippers,  and  tli  ir  several  appendages  and  spplisnces,  by  which  their  bite  or  friction  upon  the  phut* 
are  regulated  and  rendered  uniform,  substantially  as  described. 

296.  1 'reserve  Ca-xs;  W.  D.  Lndiow,  City  of  New  York. 

Claim— The  deserllted  combination  of  the  key  with  lng*  attached.  In  the  manner  shown,  to  the  aid  s  n{ 
a  cavity  in  the  top  of  the  can,  in  order  to  prevent  the  disruption  of  the  said  lugs  during  the  act  of  closing  the 
can,  and  avoid  projections  above  or  beyond  its  periphery. 

297.  Machine  for  Fou>ura  axd  Packixq  Wool;  Wm.  II.  Main,  Liverpool,  Ohio. 

Claim — The  devices  for  rolling  the  fleece  into  a  compact  cylindrical  for  m,  namely,  the  combination  of  the 
belt,  rod,  hooks,  and  pins,  the  same  being  operated  by  means  of  the  windlass  and  screw,  in  .the  manner 
■pecifled. 

293.  Cultivator  Turn ;  Gardner  Maynord,  Ilion,  New  York. 

Claim — The  arrangement  of  the  tooth,  stay,  and  wrought  iron  stem  and  brace,  when  the  stem  la  Wfkk-d 
between  the  wings  of  the  tooth  and  made  to  form  a  brace,  as  s.  t  forth. 

299.  PACRI5Q  FOR  Stuffihg-boxes  of  Pistojis;  Charles  M.  Burney,  Koxbury,  Massachusetts. 

Claim— A  packing  for  stuffing-boxes  composed  of  canvass  and  India  rubber,  as  set  forth,  and  cut  diago- 
nally, as  described. 

800.  Machines  for  PcLTXRiitxo  MnrxRAU;  Samuel  and  George  B.  Mills,  City  of  New  York. 

Claim — A  series  of  circular  grooved  and  roughened  metallic  plates  working  upon  their  edges  side  by  «<le 
in  a  trough  or  cylinder,  the  circle  t*ing  larger  than  the  plates,  which  have  an  alternating  motion  in  cow  lu- 
nation with  each  other  and  the  cylinder,  and  in  connexion  with  the  ruck  shafts  and  levers  for  operating  the 
same. 

301.  Machine  for  Fixiarrnto  TIair-brcbh  Hardlzs;  Thomas  Mitchell,  Lansingburg,  New  York. 

Claim— The  rotating  cuth-r  wheels,  and  guards,  and  guides,  In  combination  with  the  clamps  provided  with 
patterns,  arranged  as  set  forth.  Also,  centering  the  unfinished  brushes  in  the  clamp  by  means  of  the  brtsti**, 
in  connexion  with  the  strip  or  plate  and  the  Inner  edge  of  the  pattern  or  Its  extension,  as  dearribod. 

302.  Difec vTtso  St'OAR  Juices;  Marie  Heloise  Nicolas  and  Louise  Josephine  Champagne,  Thibodeaux.  La. 

Claim— The  employment  in  the  bleaching  and  defecating  of  sugar  juices,  of  the  herein  described  combi- 
nation of  sulphur  and  lime,  prepared  in  the  manner  set  lorth. 

303.  Ammvl  Trap ;  Henry  3.  North  and  John  0.  Couch,  Middletown,  Connecticut. 

Claim— 1st,  The  combination  of  the  many-chambered  cylinder  with  the  breech-pln.  by  means  of  s  cen- 
tral counter- bo  re  in  the  said  cylinder,  meeting  the  chambers,  and  a  groove  or  recess  all  round  the  end  of  the 
breech-pin,  whereby  communication  is  made  between  the  cbaml>eni  of  the  cylinder,  and  all  are  enabled  to  be 
fired  at  once  with  a  single  vent.  2d,  Fitting  the  hammer  in  the  form  of  a  ring  to  slide  along  the  exterior  of 
the  breech-pin.  3d,  The  combination  with  the  hammer  applied  to  slide  along  the  exterior  of  the  hollow 
breech-pin,  of  a  rod  sliding  through  the  centre  of  the  cylinder  and  within  the  breech-pin,  ami  a  spring  e*or 
attached  to  the  sold  rod,  ami  working  through  a  slot  in  the  breech-pin,  as  described.  4th,  The  combination 
with  the  hammer  applied  outside  of  the  hollow  breech-pin  of  a  collar,  or  its  equivalent,  applied  within  the 
breech-pi ii.  and  having  pins  or  ears  projecting  through  slots  In  the  aides  of  the  breccb-pin  1  -  hind  the  ham- 
mer, and  a  helical  spring  applied  within  the  breech-pin,  behind  the  said  collar,  or  equivalent.  6th.  The  ex- 
tension of  the  central  rod  which  carries  the  sear  directly  through  the  cylinder  and  through  the  hollow  breecb- 
piu,  so  that  it  may  be  operated  either  by  a  pull  at  its  front  end  or  by  a  push  at  its  rear  end.  0th,  In  combi- 
nation with  the  mony-chamlwred  cylinder,  hollow  breech-pin,  hammer,  central  rod,  sear,  and  spring,  and 
collar,  as  described,  we  claim  the  stock  and  trigger, applied  as  described,  to  moke  a  weapon  that  can  be  baited 
and  set  for  shooting  gome,  by  the  seizure  of  the  bait,  or  that  can  he  used  in  the  hand  like  an  ordinary  pistol 
or  fire  arm. 

304.  Toot-noLORR*  for  Lather  ;  Charles  Peck,  New  Haven,  Connecticut, 

Claim — 1st,  The  combination  of  the  tool-rest  with  the  segment,  or  their  mechanical  equlvab-nta.  so  as 
to  elevate  or  depress  the  cutting  instrument,  when  arranged  in  the  manner  d<«seril«  I.  2d,  The  T-slotteO  t-ed- 
plate  with  the  tool-rest  connecting  the  tool-posts,  when  combined  in  the  manner  described,  so  as  to  allow  the 
cutting  tool  to  be  placed  at  any  required  angle  horizontally. 

305.  Clothes  Drter;  George  Knee,  Norwich,  New  York. 

Claim — 1st,  The  employment  of  a  hollow  post  enclosing  the  arms  of  the  reel,  in  which  the  arms  may  be 
elevated  and  depressed  through  its  top,  in  the  manner  aet  forth.  2d,  The  combination  of  the  sliding  head 
and  the  arms  hinged  to  said  head  at  their  lower  extremities,  and  connected  by  cords, or  other  equivnl  -nt  con- 
nexion, at  their  upper  extremities,  as  described.  3d,  The  combination  with  the  foregoing  of  the  cord  and 
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pulleys,  the  pinion,  rack,  and  latch,  for  elevating  and  wearing  the  head  In  the  hollow  post,  when  constructed 

in  tho  ru aimer  net  forth. 

31/6.  M-icHijri  por  Drivixo  Hoops  ox  Pails,  Ac;  Wm.  Raymond,  Marlboro',  New  Hampshire. 

Claim — Tlie  employment  of  a  Jrlver,  when  cither  fixed  or  turning  lowly  in  iu  bearings,  and  operated 
by  means  of  a  jointed  lever,  or  otherwise,  so  as  to  pre**  against  and  driTe  the  hoop  upon  the  tub,  when  a  re- 
fan  y  oiotlon  is  given  to  said  tub. 

307.  CooKixn  Ra.vors;  Wm.  Resor.  Cincinnati,  Ohio. 

Claim — The  peculiar  construction  of  the  plate  which  constitute*  the  npper  plate  of  the  stove,  forming,  an 
it  does,  the  plate  of  the  stove,  tho  arched  roof  of  the  damper  chamber,  and  part  of  the  chimney  pipe,  in  the 
minuter  set  forth. 

3D*i.  Muds  or  Liptixg  Stamps  por  Crushing  Ores  ;  Delos  K.  Rice,  Detroit,  Michigan. 

Claim— Tho  application  of  the  folding  wedges,  in  combination  with  the  band,  or  their  equivalents,  thereby 
proluciug  a  uniform  lift  of  the  rod*  together  with  the  stamp  heails. 

309.  Machixe  por  Tcrxixq  Hens;  Alex.  Rickert,  Schoharie.  New  York. 

Claim— Ut,  The  graduated  scale.  In  c<mit)ination  with  the  index,  and  the  sliding  frame,  and  hub  blank, 
sod  mandrel,  i>porating  iu  connexion  with  the  rutt< rs.  in  the  inunner  described.  2d,  The  constructing  the 
sliding  sleeve  with  an  opening  nt  the  angle  so  as  to  slide  over  ami  upon  the  large  cutter  on  the  shaft,  so  as  to 
cut  any  required  size  of  hub  without  change  ot  knife,  as  d  scribed.  Also,  the  const  rutting  tho  sliding  sloevn 
(or  cutt  -r  and  stock.)  to  pass  over  and  ma*k  the  fixed  knife  on  tie  shaft,  in  connexion  and  combination  with 
the  niskiug  one  of  the  side*  of  the  sleeve  thicker  and  Iv-Hvier  than  the  other,  in  order  to  approximate  to  an 
equipoise  of  the  shaft.  3d.  The  setting  and  adjusting  (by  mean*  of  the  slot -and  screw-bolt)  the  arm,  so  as  to 
rut  any  required  length  of  hub,  and  so  arranpd  ui»>n  the  tmr  ns  to  allow  It  to  vibrate,  for  the  purpose  of 
bringing  up  the  cutters  to  the  hub  or  throwing  them  back  when  required,  and  without  interfering  with  the 
screw  or  the  adjustment  of  the  arm. 

310.  Con-ox  Cultivators;  MTm.  J.  Rivers,  Sumter  District,  South  Carolina. 

Claim — The  handles,  helve,  beam,  foot  bar,  plough,  harrow,  roller  frame,  and  roller,  when  arranged  for 
Joint  operation  as  described. 

311.  Apparatus  por  Heatixo,  Oooeixo,  ax»  Vestilating  ;  C.  R.  Sawyer,  Fltchburgh,  Massachusetts. 
Claim— Tlie  combination  of  the  oven  and  range  with  tho  fire-pot.  fire-flue*,  and  air-pipes,  as  described. 

312.  Broom  Clasp;  P.  B.  Sheldon.  Prattaburgh,  Aasignor  to  self  and  J.  T.  Upaon,  Huron,  New  York. 
Claim — Tlie  feathers  or  rib*,  in  combination  with  tin  screw-thread*  of  the  Kbanks  and  with  the  handle, 

as  described.  Also,  tlie  combination  of  the  conical  »erew  shanks,  conical  screw  ferrule,  and  screw-holta,  and 
nuts,  arranged  as  set  forth.  Also,  the  wires  attached  to  the  jaws  and  arranged  in  combination  therewith,  in 
the  manner  described. 

313.  Cosx  Shellers;  Adon  Siddull,  lUroson,  Michigan. 

Claim— The  arrangement  of  tho  stirrup  with  tlie  lever*  for  operating  the  adjustable  sliding  pressure  l*ar, 
in  the  manner  described. 

314.  Power-pclley  Presses;  William  and  Robert  Skene,  Louisville,  Kentucky. 

Chum — l»t,  The  arrangement  of  the  scroll  and  the  conical  windlasses,  k  e',  to  operate  In  combination 
with  the  windlaas,  H,  and  with  tho  two  followers,  or  their  equivalent*,**  s|*cinVd.  2d.  Arranging  the  scrull 
snd  the  windlasses,  k  t*.  or  their  equivalents,  ou  slides,  which  are  rigidly  attached  to  the  upta-r  follower,  ao 
tliat  the  w  ight  of  those  parts  assists  in  increasing  tho  pre«*uro  on  the  sulMtance  placed  between  the  two  fol- 
lower* 3d,  Tlie  arrangement  of  the  two  followers  with  pulleys  to  operate,  in  combination  with  the  scroll,  the 
cone  windiasaes,  and  the  ropes,  substantially  as  set  forth. 

313.  Power  Gear  Presses;  William  and  Robert  Skene,  Louisville,  Kentucky. 

Claim — The  arrangement  of  the  windlasses,  the  weight,  the  scroll,  and  the  pinion,  n,  to  operate  in  com- 
)>i nation  with  tho  cog-wheel,  the  piuious,  a  and  r*,  the  doubhi  rack,  and  the  follower,  substantially  as  speci- 
fied. 

316.  Carpet  Fastexer;  M.  D.  and  S.  A.  Snyder,  Clarendon,  New  York. 

Claim — An  improved  cnriM't  hook,  consisting  of  the  barbed  shank,  ganje  notch,  throat,  and  rectangular 
clinching  book,  constructed  iu  tho  manner  dcscrils-d. 

«17.  Retorts  por  Dujtillatiox  op  Coal;  John  h.  Stewart,  East  Boston,  Massachusetts. 

Claim — My  improved  revolving  web  retort,  constructed  not  only  with  its  induction  and  eduction  open- 
tngs  arranged  at  or  near  one  end  of  It,  but  with  an  endless,  or  other  proper  carrier,  made  so  as  to  01*  rate  to 
receive  the  coal  or  matter  to  bo  distilled  from  or  near  one  end  of  the  retort,  and  carry  or  force  the  name  toward 
the  opposite  end  thereof,  and  from  thence  backward  toward  the  front  end,  and  there  discharge  such,  the  samo 
causing  the  coal  or  matter  to  t>e  distillod  to  pass  twio*  through  the  retort  or  carbonising  chamlier.ln  manner 
and  for  securing  advantages  specified.  And.  furthermore,  in  combination  with  the  retort  or  its  discharging 
mouth,  a  water-sealing  trough  ami  an  endless  carrier  to  ojieratu  in  such  trough,  snlwtantially  as  specified,  to 
receive  or  carry  away  from  the  retort  the  discharged  coke  or  product*,  the  water  of  the  trough,  under  such 
application  of  It  to  the  discharging  mouth,  serving  to  furnish  vapor  or  steam  to  the  retort  in  manner,  and  to 
effect  an  advantage  iu  the  distillation  of  the  coal  or  matter  therein,  a*  specified. 

318.  Machines  por  Makixo  Hay;  J.C.  Stoddard,  Worcester,  Massachusetts. 

Claim — Arranging  the  rakes  in  radial  slots  between  the  two  drum-beads,  and  fixing  them  therein,  so  as 
t>  serve  the  purpose  of  a  hay-making,  and  by  a  single  change,  a  hay-raking  machine,  in  the  manner  set 

forth. 

319.  Apparatus  por  Drttjto  Grafs  ;  Joseph  Boater,  Chicago,  Illinois. 

Claim — Tlie  drying  of  grain  by  means  of  heated  air  within  a  vertical  cylindrical  chamber,  which  Is  pro- 
vided with  a  nories  of  tattering  rims  and  a  central  shaft,  which  la  armed  with  a  series  of  winged  scattering 
wh-ela,  when  a  fan.  or  some  other  equivalent  means,  is  employed  for  producing  an  upward  current  of  heated 
air  through  tlie  said  chamber,  in  the  manner  set  forth. 

320.  Apparatus  por  Hratuto  Bcilmxgs;  George  8.  O.  Spence,  Boston,  Massachusetts. 

Claim — The  arrangement  of  the  elevated  side*  of  the  lioller,  in  combination  with  the  pipe,  or  its  equiva- 
lent, depressed  within  the  same  for  heating  and  distributing  tho  air,  in  tho  manner  set  forth. 
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321.  II\RTMTTXG  Mactuxes;  A.  Of.  Ptipher,  Richmond,  Indiana. 

Claim — Int.  Tin'  employment  or  u«c  of  tbe  tilting  spring  rake.  In  combination  with  the  MMini;  raker 
frame,  arranged  as  (n;t  forth.    2d,  Operating  the  raker  frame  nu<l  raker.  I>y  mean*  of  the  reciprocating  Ur, 
through  th«  medium  or  the  rack,  cog-wheel,  pulley,  and  cord,  arranged  it*  net  forlh.   ;U1  The  o«nitiinutu>n 
with  llio  raker,  the  eliding  trajwloors,  titrated  hy  mean*  of  the  bent  lev-  rs,  spring*,  and  cuius  «*  set  turth. 
."22.  Dkfecmtino  Si-ur  Jiices;  A.  A.  Tail,  Assignor  to  George  B.  Hartaoii,  City  of  New  York. 


! 


Onlin— The  employment  of  the  sulpliato.  of  tin,  applied  in  manner  substantially  as 
ing  cane  juice  and  syrups. 

323.  Frames  roa  Mamtactcrr  of  Soap;  It.  P.  Thomas,  Syracuse,  New  York. 

Claim— Lining  soap  frames  in  ordinary  use  with  ftYxildc  metallic  plat*  a,  in  the  manner  set  forth. 
?.2i.  Corx  PLAJtrnut;  C.  0.  Idell.  Morris,  Illinois. 

Claim— 1st,  The  arrangement  of  the  grain  l*'X.  tubes.  ronneetin-<  Kirs,  nnd  leg*,  constructed  In  th'mift. 
tier  set  forth.  2d.  In  combination  with  the  above,  I  claiju  the  measure,  inarking  rod,  and  guide  construct^ 
in  the  maimer  set  forth. 

32o.  Machixe  roR  llrmxc.  axd  Scocrixo  (Jraix;  T.  F.  Wagoner,  Trenton,  Xew  Jersey. 

Chiim — The  cotnMtiHtion  of  two  surfaces,  one  of  which  is  clastic  and  the  other  hard,  when  the  plane*  .  f 
said  suifao*  are  placed  on  a  plane  with  the  li.  rizon,  ami  one  of  tliem  having  a  circular' motion  for  the  tiu;- 
)nii<-  of  hulling  and  scouring  grain,  n*  net  forth. 

«2o.  Horseshoe  Mvciijxe;  II.  L.  vYatts,  Chester,  Massacbus,  tts. 

Claim — The  arrangement  and  combination  of  the  (dotted  carriage,  the  die,  the  followers,  the  rollers,  as 

described. 

327.  Kotart  Cultivators;  John  Yoniig.  Jol-et,  Illinois. 

Claim — The  arrang  im  nt  ami  combination  <>f  tin-  sk<  let  >n  or  ojvn  rotary  pi  mghing  cylinder  when  tbf 
mould-boards  th'-reof  ar.  f<et  tangential,  and  extend  from  end  to  end  of  the  cylinder  in  a  straight 'or  o!  Ik 
direction,  in  combination  Willi  a  rotary  shaft  or  circular  e.lgo  discs,  the  whole  being  operated  iC«  set  forth. 
S2S.  JUrve^tin.j  .MACiuxts;  Met  Unlock  Young,  Jr..  Frederick.  Maryland. 

Claim — Combining  the  handle  of  the  rake  with  the  shaft  by  mean*  of  the  supporter,  the  shaft  arm.  ths 
crank,  the  pitman,  h,  and  the  pitman,  i.  ami  in  uiich  a  manner  that  the  rotation  of  said  shnft  will  straditv 
tin  I  positively  impart  the  desired  movement*  to  th  •  i  ike.  Also,  the  combination  of  the  cams  and  th^-guidei 
•  »r  either  of  them,  with  thi>  above  described  lucch  mbm  for  operating  the  rake,  constructed  in  the  luouurr 
described. 

32X  Furxvcw:  K.  ll.  Cherery.  Assignor  to  ec!f  and  T.  W.  Yfcathered.  City  of  New  York. 

Claim — Th'-  hollow  dome,  k,  over  the  fire,  in  combination  with  the  dome,  h,  in  th  <  manner  and  for  the 
njrjsi<es  speeithsl.  whereby  the  heat  ascend*  into  said  doin",  k.  nnd  tie  n  j«a«se*  jmv  .  v  l*  tuo  n  the  domes, 
i  a  id  k.  heating  tin-  circulating  water,  a*  specified.    Also,  the  thimbles  j^t»iiug  through  the  fiances  and 
forming  0|ieiiings  for  the  circulating  water,  as  sjiecified. 

300.  Modk  op  Impvrtixo  Momkxtum  Motion  To  a  Sirmu  Apparatus;  Samuel  Clark,  Assignor  toW.Q. 
Bourne,  City  of  New  York, 

Claim— 1st.  The  imparting  a  short,  nniek,  or  Jarring  motion  to  n  lifting  apparatus,  or  machinery  of  ur 
kind,  where  such  motion  i*  desirable,  by  means  of  an  oscillating,  vibrating,  or  ivcipr.iratitjg  we  ght.  brou-h* 
at  th  -  end  of  its  motion,  into  contact  with  th  •  said  apparatus  or  its  attachments,  in  the  tiKimier'ile^  riimf  or 
its  e  iuiv.dent.  2.1.  Suspemling  the  obj.s  t  to  wlreh  ttie  motion  is  apjdi.sl  l.v  m^m*  i  f  a  siis|<.'r»din-  or  *vt» 
is  i  tin^  link  orrml.wiih  concave  beariii-  pu  ts  upivrm o*t  at  b  th  ends  and  con « ex  l-c.iring  jwrta  uuderuiJt, 
t-<>usti'ucle\l  a*  al>>ve  set  forth,  or  in  an  equivalent  manner. 

3J1.  StKtiiMJ  Machixes;  Daniel  Foreman,  Assignor  to  wlf,G.  \V.  SweritiKen,and  Jonathan  Penorer,  Navarre. 
Ohio. 

Claim— The  arrang  ment  and  combination  with  the  interior  or  the  i«  culiarly  formed  hollow  slide  of  th* 
adjustable  plate.  »•  described.  7  01  "* 

nU2.  Lrr-orr  Motion  ron  I/>oms;  \\\  H.Oray,  Dover,  New  Hampshire,  Assignor  to  self  aud  Luther  IIobin*«a, 
Melro*-,  Massu  husctts. 

Claim— 1st.  Condemn;;  the  clutch,  or  it.*  cpiivab  nt,  by  which  motion  i*  imparted  to  the  let-off  m«s  lian- 
ism,  with  the  yaj  n  ls  am.  by  means  of  a  worm-gear  on  the  y  u  n  N  am,  and  a:i  endless  screw  and  sprm  ,  at- 
plied,  suleitantially  as  d  -Td«sl.  to  tit  ■  »haft  which  controls*  the  ivtatiou  of  the  bium.  and  op.  r.itiuc  'vl .  t 
forth.  21.  In  combination  with  th  •  worm-gear,  endless  screw  .  !«i)d  s|>iinu.  apjdieil  as  describtl.  I  claim  \ht 
lever  applied  between  the  said  »pring  and  th  siutace  of  the  yarn  on  tlie  !»eam.  ami  oix  nitingas  ^jjecined. 
Fortaru:  Door  Fastener ;  Uvi  C.  Johnson.  Assignor  to  x-lf  and  J.  11.  Smith,  UuiTalo,  New  York. 

Claim— The  sliding  Isir  (including  the  plat.«.  r>.  when  s«>  constructcsl  a^  tofonn  the  slot,  and  so  ennrert^ 
nnd  arrtm^etl  with  th"  pi  it  a  and  a'. and  bdt.  h,  as  that  when  plae  d  in  the  dis.r  for  use.  the  lu»r  will  sfatd 
tit  ri^ht-augle^  with  the  1.  .It.  and  when  folded  for  carrying  in  the  jsjeket,  the  plate,  r,  will  cover  tint  teeth  or 
spurs  of  plate,  A.  as  descriU'd. 

3.M.  Method  or  Protecting  Inox  rr,oM  Oxinvnox ;  E.  0.  Pomroy,  City  of  New  Y'ork,  Assignor  to  J.  It.  Pom- 
roy,  Brooklyn.  New  York. 

Claim — The  pre|tarati>>n  of  iron  by  cornding  or  oxidizing  its  siirfiicv*.  for  the  express  pnq>o»je  at  making 
the  s.«nie  rough  and  capable  of  Iwiiin  clo*.  ly  ami  firmly  unit  d  with  a  covering  of  flre-pr»s>f  |u«itit.  bv  nic*i4# 
of  rolling,  or  other  mechanical  fore-,  and  the  application  of  the  other  processes  above  de^criUd  to  iron  *» 
prepiivd,  in  combination  then  with. 

U3o.  tlR«x  8eparvtors;  Au*tin  Potf-r,  Assignor  to  siclf  and  J.  W.  Norton,  Williamson.  New  York. 

Claim— The  application  of  the  aihjistahle  slide-bo  ird  to  the  ejidh>««  ri-ldle.  in  such  a  manner  that  the  grain 
and  straw  can  l>e  made  to  impinge  n|»m  the  end  <>r  more  oj.en  mexlies  of  the  satin',  or  n|«.n  the  top,  tlurtbv 
varying  and  adapting  the  action  to  the  quality  of  Rrain  and  straw,  and  employing  the  force  with  which  it 
lenv>-«  tli<>  cylinder  as  a  mi«n«  of  »  paratlng  the  two.  Also,  the  combination  and  arrangement  of  th"  parts, 
consisting  or  the  fan.  self-vibrating  riddle,  with  pulley*  driven  directly  rroin  the  cylinder,  elongated  *h*kf 
ami  »N«rd.  and  intermediate  a.|justable  sli»le-l>oard,  o]H>ratiug  coiyointly  to  form  a  inore  portable,  cheon.  aitd 
ellcctive  seiHAmtlns  attachment  to  threshing  machiues.  1 
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334.  Apparatus  for  Oiunq  Cruronta  ami  thi  Pistons  or  Stram  Xsourts;  C.  A.  Stcbbeiut,  Assignor  to  self 

And  R.  J.  Todd,  Boston,  Massachusetts. 

Claim — Tho  combination  of  tbe  lifter  and  tubular  holder,  or  tbelr  equivalent  or  equivalents,  with  the 
valve  and  the-  piston,  the  whole  being  constructed  and  Applied  together,  And  to  a  reservoir  and  its  pomp  bar- 
rel, in  tbe  manner  specified. 

EXTRNMON. 

L  Micbinrs  for  Raising  and  Lowering  Wrights;  Ephraim  Morris,  City  of  Now  York;  patented  July  5. 
1845 ;  extended  June-  28, 1850. 

Claim — Tho  manner  of  combining  the  barrel  disc*  with  tbe  wheel,  for  tbe  purpose  of  hoisting,  lowering, 
or  •n-i-Mnling  weights  by  means  of  the  rlba  and  grooves,  or  any  analogous  device.  And  tho  further  combi- 
nation therewith  of  tbe  menus  employed  to  govern  and  regulate  the  action  of  said  parts,  namely,  the  friction 
titri  L-i  ami  levers,  the  attaching  or  detaching  lever,  rolling  shaft  and  bit,  pin  and  slide-key,  substantially  as 
suoh  manner  and  combination  are  shown,  irn-spoctlve  or  tho  power  employed  to  work  the  machinery,  and 
also  irrespective  of  the  mode  by  which  iiowcr  is  counected  to  the  working  parts. 

Additional  Improyrxrnt. 

1.  Tni  CoNsrorcrnN  of  On\nu.  Sorvs,  Ac;  Clnrles  Robinson,  Cambridgeport,  Massachusetts;  patented 

March  9,  1858;  additional  dated  June  14,  1850. 

Claim— Additional  to  the  original  improvement,  the  spring  plate, arranged  and  operating  in  combination 

with  the  supporting  blocks,  as  a|tecifled. 

2.  Raiuoad  Car  Spkixus;  A.  B.  Davis,  Philadelphia,  Pennsylvania;  patented  February  15, 1850;  additional 

dated  June  2S,  1*>5'J. 

Claim— Tlie  bore  and  cover  plate  secured  together  by  a  bolt,  or  other  suitable  fastening,  in  combination 
with  one  or  more  loose  plates  placed  within  the  box,  so  as  to  divide  the  latter  Into  two  or  more  compartments. 


1.  Cotton  Gins;  David  0.  Olmstead.  Yicksborg.  Mississippi,  Assignee  of  R.  A.  L.  MeCnrdy,  8abiao  Parish, 

Louisiana;  patented  June  20, 1655;  re-issued  July  15, 1856;  re-re-tssued  June  14,  18.19. 
Claim — Tim  revolving  screen,  cylinder,  or  shaft  situated  In  the  hopper  or  roll-box, so  that  the  roll  moves 
around  it,  when  arranged  iu  tho  manner  described,  whether  as  a  single  or  double  device,  so  as  to  perform  any 
or  alt  of  the  functions.  Also,  discharging  the  hulls  and  trash  from  the  roll-box  through  the  sides  of  the  cotton 
gin. 

4  FAflTRjfijra  Csntrr-bits:  Able  W.  Streeler,  Shellburne  Falls,  Massachnsetts ;  patented  Jan.  23, 1855;  re- 
issued  June  14,  1859. 

Claim — Fastening  a  bit  in  its  stock  by  means  of  a  projection  on  one,  and  a  suitablo  recess  for  it  on  tbe 
other,  when  combined  with  mechanical  pressure  or  frietiou  that  arill  hold  the  projection  and  recess  together. 

3.  WarsR-RACU  for  Ranges;  James  Ingram,  City  of  New  York;  patented  February  16, 1858 ;  re-issued 

June  21, 1859. 

Claim — Protecting  the  water -bark*  of  ranges  by  the  Introduction  of  a  movable  fire-brick,  soap-stone,  or 
equivalent  material,  betW'vn  the  Are  and  said  water-backs.  Also,  arranging  said  water-back,  as  set  forth, 
wherebv  tbe  same  can  1*  moved  away  from  the  fire  to  allow  space  for  introducing  said  protecting  fire-brick, 
or  its  equivalent.  And  in  combination  with  said  water-brick,  the  lever  and  weight,  or  their  equivalent,  to 
move  tbe  intervening  soap-stone  or  fire-brick. 

4.  Bridges  ;  D.  C.  McCallum,  Owego,  New  York ;  patented  Jan.  90, 1857;  re-issued  June  21, 1850. 

Claim — So  combining  the  arch  cord  or  beam,  tbe  Arch  brace,  and  the  abutment  or  pier  of  a  bridge,  as  that 
the  thrust  of  tbe  arch  shall  be  thrown  down  upon  the  abutment  or  pier,  and  any  deflexion  in  the  lower  cord 
be  counteracted  by  an  upward  force  at  the  upper  ends  of  tbe  arch  brace*.  Also,  the  method  of  lengthening 
or  shortening  the  braces  of  a  bridge  truss  or  girder,  by  which  the  truss  may  be  elevated  or  dejireesed,  as  re- 
quired, by  means  of  the  yoke,  the  plate  on  the  end  of  the  brace,  and  the  straining  pieces  with  their  nuts,  uj 
described. 

5.  Qotrrnors  ftr  Stkuc  ENGlRXi ;  Charles  T.  Porter,  City  of  New  York;  patented  July  18, 1858;  re-issued 

June  21, 1859. 

Claim — 1st,  In  combination  with  arms  and  very  small  balls,  or  their  equivalents,  revolving  At  a  velocity 
several  times  greater  than  would  to  due  or  natural  to  Uiem.  considered  as  a  conical  pendulum,  the  employ- 
ment «f  a  counterpoise,  applied  as  described,  and  so  proportioned  In  weight  as  to  balance,  or  uearly  so,  the 
centrifugal  force  developed  by  the  revolution  of  tbe  said  arms  and  balls,  or  their  equivalents.  2d,  The  em- 
ployment, at  the  connexion  between  the  arms  and  the  central  spindle  of  the  governor,  of  a  Joint,  constructed 
as  deacrttted,  whereby  each  arm  Is  brought  to  the  outside  of  the  Joint  on  one  side,  and  made  to  thrust  Against 
the  Joint  pin  cloae  to  one  end  thereof  at  a  right-angle,  and  at  a  distance  from  the  axis  of  revolution. 

6.  Yrnrrrs;  John  A.  JAckson,  Assignee  of  Israel  Amies,  Philadelphia,  Pennsylvania;  patented  December  11, 

1855 ;  re-issued  June  21,  1859. 
Claim — The  embossed  veneers  described,  the  same  being  adapted  for  eul*equent  application  In  tbe  con- 
struction and  ornamenting  of  furniture,  and  other  articles,  to  which  veneers  are  or  may  to  applicable. 

7.  Bra  pi**  Machinra;  Otod  Hussey,  Baltimore,  Maryland;  patented  Aug.  7, 1847 ;  re-issued  April  14, 1857; 

re-redsaucd  Jnne  21, 1859. 
Claim— The  combination  of  side  and  cross  bearings  or  the  guards,  with  flush  edges  at  or  near  the  forks 
nf  the  bbtde*. 

8.  Braptvo  Ma  chirrs;  Obed  Hussey,  Baltimore,  Maryland;  patented  Aug.  7, 1847;  re-issued  April  14, 1857; 

re-re-isstsed  June  21, 1859. 

Claim— Scalloped  cutters  with  their  blades  beveled,  as  described. 

0  Process  op  Oriwdirg  Paprr  Pulp;  Joseph  Kiugsiand,  Jr.,  Franklin,  New  Jersey ;  patented  Dec.  23, 135C; 
re-iasued  June  28, 1850. 

Claim— The  process  of  reducing  fibrous  substances  to  pulp  suitable  for  making  paper,  whilst  suchfibrouj 

15* 
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•nbstanccs  are  suspended  In  water,  by  subjecting  thrtn  to  the  operation  of  grinding  or  beating  action  in  a 
closed  vessel,  to  which  it  U  supplied  by  the  hydraulic  |>ower  of  a  descending  column  of  water  socharge'd  with 
the  fibrous  substance,  *nil  permitting  it  to  escape  and  be  discharged  so  soon  a*  it  is  sufficiently  reduced.  Al»\, 
pe|>aratiug  the  fibres  front  the  mnes  «o  noon  as  they  are  sufficiently  reduced,  and  discharging  them  by  the  hy- 
drostatic pressure  <>f  the  column  of  water  in  which  the  fibre*  are  susiiendi-d,  and  which  in  flowing  upward  to 
the  discharge  curries  with  it  only  the  fibre*  which  are  sufficiently  reduci-d. 

10.  Maciuxkrt  ron  GRtMUxo  Paper  Pulp;  Joseph  Kingslaad  Jr.,  Franklin,  New  Jersey  ;  patented  Dee.  16. 
1856;  re-isHi  d  June  28.  1S5U. 
Claim — The  combination  of  the  rotating  grinder  with,  and  inclosed  in,  a  surrounding  cnae,  which  consti- 
tute* the  opposing  grinding  surface,  and  which  in  provided  with  a  feeding  pi|H*  and  discharge  a|>eruir*\  suit- 
able for  feeding  or  curving  the  fibrous  substance  to  and  from  tho  grinder  in  tho  inclosed  vessel,  by  the 
hydraulic  pressure  of  a  defending  column  of  water. 

H.  BRICI  Machines;  Joseph  W.  Jnyne,  Sandusky,  Ohio;  patented  May  5, 1S57;  re-issued  June  2*,  1S5». 

Claim — lHt,  The  yoke,  constructed  in  the  form  described,  by  which  converging  planes  are  held  firmly  Id 
the  same  tinslti.in  relative  to  each  other,  whether  the  same  be  t-ompos.il  of  one  or  more  pieces  of  metal.  2*1. 
The  radial  stilling  and  revolving  chargers,  in  combination  w  ith  the  mould  w  heel.  3d.  The  arrangement  of 
the  guide  stem  on  one  side  of  the  pressors  liudend  of  on  the  end,  whereby  I  am  enabled  to  place  th  ■  pressing 
roller  in  the  cavity  of  the  piston.  4tb.  Making  the  piston  or  presser  hollow,  and  inserting  the  prt-tsing  roll,  r 
in  the  cavity  thereof  (instead  of  placing  it  upon  a  guide  stem  as  heretofore  done). 

12.  Process  op  M a >'cr acti'k txo  Wire  Gratixo,  4c;  Henry  Jenkins,  Brooklyn,  New  York;  patented  March 

G,  1847  ;  re-issued  June  28,  iSb'J. 
Claim— Manufacturing  screws,  or  otliT  articles,  from  metallic  wire*  or  bars  that  are  l«ent  or  crinkled  at 
the  point  of  lot ■•r»ection  previously  to  lioing  laid  or  woven  up,  whereby  I  am  enabled  to  form  meshes  of  any 
dosired  size  or  shnjio  by  Mich  Interwctitig  Imr*  or  wires,  so  that  they  shall  be  rigid  and  durable,  a*  set  tilth, 
and  this  I  claim  irrespective  of  the  mechanism  for  bending  or  crinkliug  said  wires,  or  interweaving  them  to 
firm  tho  requisite  mcshe*. 

13.  Wabiijxo  Macptxks;  Miner  Tan  Ankcn,  Saratoga  Springs,  New  Tork;  patented  May  11, 185S;  re-issued 

Juno  28, 1*09. 

Claim — 1st,  Providing  a  stop-bonrd  at  the  lower  portion  of  the  rear  end  of  tho  rubier,  as  set  fbrth.  2d, 
Providing  an  oblong  slot,  the  lower  termination  or  which  is  of  scroll  form,  in  each  of  the  pendulous  arms  of 
the  rubber,  as  set  forth,   3d,  The  combination  with  said  slot  of  a  back  trip-bonrJ,  as  set  forth. 

14.  Machixe  for  Ptxitttrxn  Br.rsit  H\vt>i.ks:  John  Ames.  A^ignee  of  Tliomae  Mitchell,  Lamdngburgh,  New 

York;  patented  June  23,  18o7;  re-htsued  June  28,  1859. 
Claim— 1st,  The  combinntion  of  the  crown-wheel  saw  with  the  adjustable  platform  and  stop,  as  set  fjrth. 
2*1.  The  wheel,  provided  with  the  oblique  cutters,  in  combination  wilh  the  guard  or  gauge  piece,  the  cutter 
wheel  and  gauge  piece  Is-itm  arranged  relatively  with  each  other,  substantially  as  set  forth,  ad.  The  arrange- 
ment and  combination  of  th-  platform  with  revolving  cutlers  shnj#d  and  o|>erating  as  descried.  crown-saw, 
with  the  arms  and  the  adjustable  platform  aud  cutter  wheels,  w  ith  their  cutters,  as  described. 

15.  Valves  for  Drt  Gas  Mftres:  W  Hopp-r  and  It.  11.  GratR,  Assignees  of  C.  C.  Lloyd,  Philadelphia,  P*>; 

jMtented  June  22,  1>58;  ro-lssucd  June  28, 1859. 
Claim— 1st,  The  combination  of  the  r>tary  valve  with  a  series,  of  brakes  or  edges,  arranged  so  as  to  escape 
the  upper  surface  of  the  valve  sent.    2d,  The  drip  and  valve  seat,  arranged  so  as  to  collect  and  carry  off  any 
liquid  dep. wit  in  the  metre.   3d,  The  valve  carriage,  arranged  substantially  as  de*cril>ed.   4th.  The  comN na- 
tion of  tho  valve,  tho  valve  seat,  the  shafts  attached  to  the  diuphragms,  arranged  for  the  purpose  of  : 
ing  a  reverse  movement  in  the  metre,  and  thus  dispensing  with  the  click  and  ratchet. 

16.  Ici  Cuba*  Freezers;  n.  B.  Mn-ser.  Sunbury,  Pennsylvania;  patented  Dec.  12, 1848; 

1, 1850;  re-re-issucd  June  28,  1859. 

Claim — A  scraper  or  scrapers  which  act  or  bind  during  the  process  of  freezing  cream  with  a  yielding 
spring  force  against  the  inner  surface  or  surfaces  of  the  cream  chamber,  as  sot  forth. 

D 1810X9. 

I.  Sbwixo  Maciiixes;  Solomon  B.  Kill  thorp,  City  of  New  York;  dated  June  7, 1S59. 

2.  Cook  Stove:  Anthony  J.  Gallagher  and  Jacob  Beeeley,  Assignors  to  Anthony  J.  Gallagher,  Philadelphia, 

Pennsylvania;  dated  June  7, 1859. 

St.  Stove  Plates;  S.  XV.  Gibbs,  Albany,  New  York,  Assignor  to  Abbott  &  Lawrence,  Philadelphia,  Pennsyl- 
vania; dated  June  14, 1859. 

4.  Stove  Pmteb;  S.  W.  Gibbs,  Albany,  New  York,  Assignor  to  Abbott  k  Lawrence,  Philadelphia,  Pennsjl- 

vani  i;  dated  June  14, 1850.  *  ^ 

5.  Top  axi.  Base*  or  Suket  Irox  Stoves;  S.  W.Gibba,  Assignor  to  Bathbone  A  Co,  Albany,  New  York;  dated 

June  14,  1859. 

6.  Arms  op  Sjswiso  ilAcntxrs;  Jarnw  S.  McCurdy,  Brooklyn,  New  York,  Assignor  to  John  M.  Myers,  Gty  of 

New  York ;  dated  June  14, 1859. 

7.  Match-boxes  ;  P.  J.  Clark,  Assignor  to  8.  8.  dark,  Weet  Meriden,  Connecticut ;  dated  June  28, 1849. 

JULY  6. 

1.  FtritxiTFRE  Castftr  *,  Demas  S.  Barnes,  City  of  New  York. 

Claim — The  spherical  roller  with  its  axlo  running  in  the  frame  work,  in  combinntion  with  the  two  coo- 
vet  surfaces,  or  with  the  convex  and  concave  surfsces,  so  as  to  enable  the  same  readily  to  revolve  on  a  ' 
cil  axis,  the  whole  being  constructed  and  enclosed  in  the  tube  or  case,  as  described. 

2.  Water-wheel;  Benjamin  Billings,  Macedon,  New  York. 

Claim — The  conical  crown  and  conical  wheel,  constructed  in  the  manner  specifled. 
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&  Corrox  Harvesters;  Lewi*  Bishop,  Talladega,  Alabama. 

Claim — The  endless  picker  chain*  placed  on  the  cylinder  In  connexion  with  the  brush  cylinder,  the  above 
parte  being  attached  to  a  cart  or  to  a  box  or  receptacle  niouutcd  on  wheels,  as  set  forth. 

4.  Hoot  roa  WiurTLB-TBEta;  Snowball  Button II,  Westmoreland,  New  York. 

Claim — The  combination  and  arrangement  of  books  and  spring  button,  in  the  manner  set  forth. 

5.  vVlvdExcixk;  Henry  W.  Boweti,  Providence,  Rhode  Is)  «nd. 

Claim — The  frame  provided  with  Kail*  nnd  attached  to  the  shaft,  in  connexion  with  the  b^nt  lever  con- 
nected with  the  sails  by  the  rods  and  arms,  the  links,  spring  rod,  and  the  weight  and  spring,  or  their  t<iui\a- 
l  nts,  arranged  as  set  forth. 

fi.  Waskixq  Maciumb;  Robert  Brown,  Stroudsburg,  Pennsylvania. 

Claim— The  arrangement  in  the  trough  of  the  chambers  and  transverse  strips  with  the  bare,  wh*>n  the 
chamber*  stand  behind  the  strip*,  and  the  strips  are  placed  in  such  a  relation  to  the  bars  that  they  will  pass 
between  them,  and  thus  at  the  same  time  pre**  and  rub  the  clothes. 
lliavmiXQ  M  \cni.vis ;  Thomas  B.  Butler,  Nonvalk,  Connecticut. 

CUim— The  employment  of  the  cams  and  guides,  for  the  purpose  of  giving  a  forward  and  backward  mo- 
tion to  the  cutter  bar  and  cutlers. 

6.  Method  op  Reducing  Wood,  Ac,  to  Sawdust  ob  Fixkb  Oraixs;  W.  J.  CaoUlo,  Burlington,  New  Jersey. 

Claim — Reducing  glutinous,  fibrou*.  and  other  tough  materials,  t>  powder,  by  placing  the  ends  of  blocks 
oftlv  Mme  opposite  to  and  in  contact  with  each  other,  and  presenting  them  simullnueouMy.  and  at  the  point 
of  janrti»n.  to  the  edge  of  a  circular  or  reciprocating  saw,  with  the  aid  of  the  appliance*  described. 

S.  Macuixut  PoB  Webmnu  Sixolk  Stiuxds  or  Thread;  Michel  Celerier,  I'hiladelphia,  Pennsylvania. 

Claim — The  combination  of  the  pulley,  the  sliding  car,  the  fork,aud  the  cyo-pieco,  arranged  as  described, 
tit  preparing  silk  for  making  twist. 

10.  Wboixwt  Nail  Machixk;  Charkw  Clareni,  City  of  New  York. 

Claim— The  combination  of  the  top  and  side  hammers  and  vibratory  anvil,  no  as  to  form  two  or  more 
nails  at  a  time  without  turning  the  rod.  Also,  the  apparatus  for  connecting  the  driving  shoft  with  the  top 
hammtT.  by  which  it  receives  its  motion  iu  a  projs-r  manner.  Also,  the  conuexion  of  the  side  hammers  with 
tli"  d.-i ring  shaft  to  produce  the  requisite  motions  thereof,  and  allow  said  hammers  to  Im*  raised  and  lowered. 
Also,  the  arrangement  aud  o|»cratiuu  of  the  cutter,  as  d<  scribed,  for  severing  the  nail  from  the  rod. 

11.  rVjc<iiu;  Isaac  Cook  aud  John  T.  Bever,  HayowvUle,  Missouri. 

Cl  dni— The  combination  and  arrangement  of  the  sharp-edged  land  side  wheel  with  a  reversible,  doublo- 
polnled  mould-board,  which  has  no  land  side  bars,  as  set  forth. 

li  Stea*  ExdiXLs;  George  IL  Corliss,  Provideuco,  Rhode  Island. 

Cl;uni — Impart  lug  to  the  liberated  slide  valves  of  steam  engines  their  closing  movements  by  springs,  so 
fOMj.ct*  d  with  the  valve  gear  that  whilst  these  springs  Impart  the  same  initial  force  to  the  valve*  at  every 
sanation,  tlio  expansive  force  which  these  springs  exert  varies  with  every  change  in  the  range  of  movement 
given  to  the  valves.  AUo,  im|»irtiiig  to  the  liberated  slide  valves  of  steam  engine*  their  closing  movements, 
by  springs  combined  with  a  curved  moving  support,  in  such  manner  that  the  spring  applies  itself  tang»  n- 
tialiy  to  the  said  support,  and  the  effective  length  of  the  spring  varies  with  the  tensive  force  which  it  exerts. 
13.  Mathod  or  Oprsisg  axd  CLOgrxa  Fabm  Gates;  B.  M.  Dorr,  Kenawee,  Illinois. 

Claim — The  arrangement  of  the  pinion,  the  toothed  racks,  ami  the  lovers,  to  operate  in  combination  with 
the  slotted  rods,  and  tho  crank  levers,  for  the  purpose  of  opening  and  closing  the  gate. 

14  Wateb-fboop  I'ajxts  ;  Epos  E.  and  Joseph  F.  EHery,  City  of  New  York. 

Chum— The  composition  prepared  and  eoHipoeed  of  the  materials,  as  described,  In  the  proportions  set 
forth,  for  the  purpose  of  making  water-proof  paint. 

15.  Mnxa  iob  CBCsnixo  Cajti;  H.  C.  Emery,  Lincoln,  Ohio. 

Claim — The  adjustaMe  shnfts  of  the  rollers  iu  slide  bearing*,  at  top  and  bottom,  operating  th^m  in  a 
iwtiline.u  frame  in  a  direct  maum-r  for  giving  a  wi*ige  pressure,  providing  them  near  their  top  with  tlnncheg 
sad  a  groove  and  a  bevel  on  their  bottoms,  froiu  the  periphery  toward  the  shafts,  the  several  parts  standing 
to  the  relation  to  each  other,  as  specified. 

16.  Lamps;  A.  L.  Flcury,  Baltimore,  Maryland. 

Claim— 1st,  The  quick-lime  cones,  or  their  equivalents,  arranged  aa  described.  2d,  In  combination  with 
the  shove,  the  flanched  cajs  as  described. 

17.  Macuiss  pob  Ftxtsiirxa  mi  Exterior  or  Rrfts  or  Carriaqk  Wheels ;  Reuben  Frctz,  Montvllle,  Ohio. 

Chum — Combining  in  the  arm  thai  gauges  the  plane,  devices  for  varying  the  height  of  the  radial  arm  with 
the  UeViCf*  for  varyiug  its  length,  so  as  to  enable  tho  operator  to  dress  a  wheel  *tr«ight  or  square  across  the 
edge.  A  Us  makiug  tlie  arm  or  bar  which  guides  the  plaue  in  the  arc  of  a  circle,  to  vibrato  iu  the  stock,  so 
it  to  adjust  and  (oaten  it  in  the  position  desired. 

13.  Crr-oPT  Grab  for  Steam  Ejtoixbs;  P.  W.  Gates,  D.  R.  Frazer,  and  T.  Chalmers,  Chicago,  Illinois. 

Oaim— Tho  combination  of  the  two  lever*,  d  Xt,  and  Uieir  dogs,  the  lever  or  levers,  c,  and  its  or  their 
t-eth.  and  the  eccentric  curved  plate  or  plates,  tho  whole  applied  to  the  stem  or  stems  of  the  valve  or  vnlves, 
to  operate  as  set  forth.  Also,  in  combination  with  the  said  levers,  teeth,  and  dogs,  and  the  ecceutric  curvet 
piste  or  plate*  of  the  arm  on  the  valve  stem,  and  the  spring  or  stationary  curved  surface,  applied  and  ope* 
ruing  as  specified. 

19.  Machine  fob  Ccttdw  E.tds  op  Billiard  Cobs  Tbob;  Ira  Glynn  and  Mikel  Borowsky,  Placcrville,  Cal. 

Claim— The  application  of  the  reversed  knife  or  cnttor,  and  the  spring  jaws  for  holding  the  cue,  so  aa  it 
fan  be  cut  off  square  for  the  leather— these  Jaws  will  open  or  close  to  suit  the  size  of  tho  cues. 

8X  Paurnso  Paass ;  George  p,  Gordon,  City  of  New  York. 

Claim— 1st,  Taking  the  sheet  from  the  feed-board  by  grippers,  or  their  equivalents,  and  presenting  it 
dlrertly  to  or  npon  tlie  form  of  typns,  thence  convoying  it  to  the  place  of  impression  so  that  it  may  be  printed. 
M,  The  combination  of  a  reciprocating  bed  with  a  set  of  sh<«t-receiving  grippera,  so  that  the  movements  of 
the  bed  may  control  the  action  of  the  grippera,  in  order  that  the  sheet  may  be  taken  from  the  place  of  feeding 
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to  tho  place  of  printing  by  such  grlppera.  3d,  The  combination  of  a  vibrating  platen,  hating  a  stationary 
or  fixed  axis  upon  which  to  vibrate,  with  a  rec.procating  bed.  4th,  The  combination  of  a  set  of  sheet-piling 
gripers  which  will  |*el  or  Ink**  the  prinU-d  sheet  from  the  lace  of  the  type  and  pile  it  «>u  its  place  of  deposit, 
with  n  ivciprucntiug  bed.  5th,  lly  u*  of  automatic  grippers,  piling  the  sheet*  directly  before  or  in  front  of, 
«nd  under  the  eye  of  the  operator,  *>  lltat  he  may  at  once  detect  nny  imperfection  in  the  imprvusion.  6th, 
The  combination  iu  one  ami  the  same  machine  of  a  set  of  grippers,  to  take  the  sheet  and  carry  it  to  the  place 
of  printing,  with  another  art  of  grippers  to  t«ke  the  sheet  from  the  form  and  pile  it.  7th,  The  arraag*  rurtit 
and  construction  of  a  chase,  as  described,  iu  combination  with  the  piling  grippcra.  8th,  The  giving  a  recipro- 
cating vibratory  motion  to  a  bed  or  carriage,  allowing  the  necessary  iutervala  of  time  for  the  purpose  of  re- 
ceiving the  sheet  or  the  impression,  either  or  both  of  them,  by  means  of  the  cam  forming  part  of  the  bed,  the 
cranked  abaft,  tho  vibrating  arm,  and  Uie  connecting  rod,  or  their  equivalent*. 

21.  Paddle-wheel;  William  Gorman,  City  of  New  York. 

Claim — Tho  sliding  paddlea  or  floats  placed  between  the  traverse  bira  of  the  nrma  of  the  wheel,  and  ar- 
ranged with  the  catchea  and  stationary  ciui,  or  their  equivalent*,  to  operate  as  act  forth. 

22.  Corn  IltSKEXs;  8.  N.Oragg,  Shcll.urne  Falls,  Massachusetts. 

Claim — The  curved  or  convex  rest,  in  combination  with  the  reciprocating  knife,  arranged  as  described. 

23.  8kwi.no  Machines;  William  Grout,  Worcester,  Massachusetts. 

Chum— 1st,  The  arrangement  of  the  feeding  bar,  needle,  and  loo  per,  in  the  manner  described,  so  that  the 
movement  of  the  cloth  shall  aid  in  extending  the  loo|>cr  thread  and  iu  tightening  the  needle  thread,  and  thrt 
when  the  needle  is  ont  of  the  cloth.  2d,  The  arrangement  of  the  looper  and  force  ps,  so  that  the  forceps  sb»U 
draw  the  loop  of  the  needle  thread  across  the  path  of  the  looper,  and  iu  line  with  the  movement  of  the  cloth. 
3d.  The  combination  of  the  needle  and  looper,  when  arrang<d  so  that  both  shall  reciprocate  in  straight  line*, 
and  also  so  that  by  merely  changing  the  length  of  the  luopcr  a  single  or  double  stitch  may  be  formed,  hi  the 
mauuer  described. 

24.  Addoxutal  Supporters;  Benjamin  A.  G rover,  Motnonce,  Illinois. 

Claim — 1st,  Constructing  an  adjustable  spring  steel  frame,  of  the  form  described,  by  combining,  arrang- 
ing, and  securing  together  a  aeries  of  spriug  bars,  in  the  manner  d'-scrilied.  2d,  Covering  the  concave  por- 
tion  of  aaid  frame  with  a  canvas*,  or  other  cloth,  whose  edgo  or  border  is  gathered  and  drawn  together  over 
the  outside  edgoa  of  the  aaid  spring  frame,  by  an  India  rubber  or  other  elastic  cord,  so  as  to  give  the  covering 
portiou  of  said  canvass,  or  other  cloth,  the  character  of  an  elastic  cushion,  no  matter  what  may  be  the  extent 
of  tho  contraction  or  expansion  of  the  spring  frame.  3d.  Attaching  the  upper  and  lower  straps  which  re- 
spectively branch  upward  and  downward  from  the  band  of  the  main  strap  at  the  points  of  the  spring  frame, 
and  in  the  relation  to  each  other  and  the  cvutro  or  main  strap*,  so  as  to  give  an  upward  pressure  to  the  spring 
frame,  and  for  other  purposes  set  forth. 

25.  Horse  Rakes;  Elijah  Harris.  Princeton,  Illinois. 

Claim— The  levers  with  the  arms  and  the  projection  or  finger,  In  combination  with  the  stop,  at  set  forth. 

26.  Dooa  Fastxxiso  ;  W.  HartsflVld,  Thoniiiaton,  Georgia. 

Claim— The  arrangement  of  the  tavr  which  i*  attached  to  tho  inside  of  a  door,  to  operate  In  comla  nation 
with  the  sta|de,  and  with  the  bolt  and  spring,  as  described. 

27.  Machine  por  Bokino;  Henry  Hays,  City  or  New  York. 

Claim — The  arrangement  of  the  adjustable  head  blocks,  carrying  the  spindles  of  the  boring  tools,  whew 
combined  with  the  spring-tightening  pulley,  in  the  manner  specified. 

28.  Stoves;  John  Henderson,  Horecheads,  New  York. 

Claim— The  construction  and  arrangement  of  the  ventilating  passages  and  concealed  flues,  the  former 
having  their  origin  in  the  heating  chamtter,  and  terminating  at  or  near  the  top  of  the  oven,  and  the  Utter 
starting  from  tho  lower  part  thereof,  and  terminating  in  the  flu.*,  whereby  external  air  is  admitted,  and  cur- 
rents thereof  passed  through  the  oven. 

29.  Construction  or  Sheet  Metal  Oorrms ;  Isaac  C.  Shulcr,  Amsterdam,  New  York. 

Claim— 1st,  The  arrangement  of  stiffening  the  lower  part  of  a  sheet  metal  coffin  by  locking  together  the 
scrolled  edges  of  the  sides  and  liottoui.  forming  a  firm  rim  when  they  are  soldered  together.  2d,  The  sheet 
metal  rim,  c  on  the  outside  of  the  walla,  as  a  mean*  of  stiffening  the  base  either  with  or  without  a  filling  <rf 
molten  metal,  according  to  the  size  of  the  coffin.  3d,  The  i  im,  d,  of  sheet  metal,  single  or  scrolled,  forming 
an  inside  chamber,  which  may  be  filled  with  molten  metal  or  left  hollow,  according  to  the  size  of  the  coffin. 
4th,  A  cast  metal  rim,  f,  with  a  de>-p  groove  on  tho  under  aide,  which  receives,  straightens,  and  stiffens  the 
walls,  and  which  servos  to  support  the  lids.  6th,  Setting  the  pillows  or  braces,  x,  at  the  corners  and  around 
the  body  of  the  coffin  between  the  toward  projections  of  the  rims,  d  and  f,  which  give  them  an  extended  par- 
chase,  for  the  purpose  of  stiffening  the  walla;  also,  the  peculiar  braces,  x,  to  prevent  the  lateral  racking  of 
the  bottom.  6th,  The  arrangement  of  prosing  inverted  beads  or  recesses,  in  any  required  numWr,  in  the 
sheet  metal  of  the  lid,  walls,  and  bottom  of  a  meul  coffin  on  the  inside  and  on  the  outside  of  the  same,  whkh 
may  lie  filled  with  molten  metal  in  the  large  size,  and  left  empty  In  the  small  sise  coffins,  for  the  purpose  of 
securing,  by  a  peculiar  mode  of  manufacture,  of  a  level  surfttce  between  the  indented  parts  describe.  7th, 
The  arrangement  of  fastening  firmly  on  tho  under  side,  near  the  outer  edge  of  the  alr-tigbt  lid  of  a  she* 
metal  coffin,  a  cast  metal  rim,  or  its  equivalent,  for  the  purpose  of  strengthening  thia  lid,  ami  al*o  f..r  htting 
Into  the  groove  in  the  rim,  r,  on  the  upper  edge  of  the  walls  of  the  coffin.  Sth,  The  arrangement  of  fasten- 
ing arouud  the  face-window  on  the  under  side  of  the  alr-tigbt  lid  of  a  sheet  metal  coffin,  a  cast  metal  sash  or 
rim,  in,  which  receives  and  sup|»orts  the  face-glass  when  it  is  cemented  in  Its  proper  place.  9th,  The  arrange- 
ment of  Ctateniug  permanently,  on  the  under  aide  near  the  outer  edge  of  the  sheet  metal  blind,  m,  which 
covers  the  glaas  in  the  fiice-window  of  a  sheet  metal  coffin,  a  cast  metal  brim,  o,  or  its  equivalent,  for  th* 


tight  Joint.   10th,  The  arrangement  described  of  two  entire,  distinct,  separate  sheet  metal  lids. 
80.  Bern*  Cooler;  0.  W.  8mith,  Hartford.  Connecticut. 

Claim— The  arrangement  of  tho  air-tight  Ice  chamber,  In  combination  with  the  butter-plato  and  with  the 
cup,  as  set  forth. 

31.  Device  for  Heating  Strut  Boilers;  Daniel  Heas,  Cnlontowu,  Iowa. 

Claim— 1st,  The  combination  with  a  stontn  boiler  of  the  tight  extornal  casing  and  fan,  for  the  purpose 
of  producing  currents  of  air  around  the  boiler.  2d,  In  combination  with  the  subject  of  the  first  chum,  th* 
stovo  provided  with  a  suioko-pipe  through  which  the  product*  or  combustion  pass,  while  the  huat  ps**v«  int* 
the  casing. 
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3i  AiTOHATir  Fan;  Ilcrvey  Hoffman.  City  of  New  Yoik. 

riiiim — Tlio  arrangement  vt  the  rock  shaft,  arm*,  bells,  nmt  rollers,  or  the  equivalents,  to  operate  In  com- 
bination with  the  fan-carrier. 

'M.  Railroad  Chairs;  Isaac  U.  Howe,  Xnrthftcld,  Vermont. 

Claim— The  one-lip  chair,  secured  by  tlie  single  but,  in  combination  with  the  permanent  fishing  piece, 
arranged  and  operating  in  Hi"  manner  set  f  >i  th. 

Si.  M\xcfacturino  Wappinu;  Julius  C.  Hurd  and  Mo-es  A.  Johns  >n.  Dorchester,  Maasachusetts. 

Claim — The  described  wadding,  having  i t ■*  two  surfaces  felted,  as  set  forth. 

05.  Mowing  Mvchixks;  OIkmI  llu.ssey,  Raltimore.  Mary  lam!. 

Claim— In  combination  with  the  ordinary  npi«r  ttus  nx-.l  bi  the  extreme  end  of  the  Anger  b  am.  nnd 
rail  -d  a  track  clearer,  a  itimilar  apparatus  at  the  opposite  or  frame  end  of  said  Unuii.  when  so  arranged  as  to 
sweep  the  cut  grass  towards  the  centre  of  tlie  swath,  and  leave  it  in  a  windrow  In-lund  the  loach. uc. 

36.  JIaciiink  roa  Tt'RMNO  Ovals  ;  Joshua  Irving.  City  of  New  York. 

Claim —  The  sliding  disc  and  driving  rim  combined  with  the  centre  mandrel  nnd  slides. 

37.  IIonsE-snor.;  Joseph  Jorry,  Ro»  ky  Hill,  Connecticut. 

Claim—The  combination  of  the  [date,  corks,  and  i-h-*,  in  the  maimer  described. 

38.  Cultivators;  Philip  Krib*,  JcfTerson  Furnace,  Pennsylvania. 

Claim— The  arrangiincnt  of  the  bam,  a  u  c,  metal  Irani  •  •,  handler,  shank s,  teeth,  lnr,  t.  and  shafts,  as 

deHTiU-,1. 

39.  HoltSL  IlvKCS:  Philip  Lebzettcr,  Lancaster,  Pennsylvania. 

Claim — The  double  nxle.  brace,  and  -lidi.ig  bands,  hinged  brae  slot-hook  and  staple,  binding  acrvw, 
hinged  rod,  nnd  beam,  cumb.ucd  in  th.-  manner  spccitV  d. 

40.  Vault  Doow  and  Cast  Iuon  Svrts:  Lewis  Lillie,  Troy.  Now  York. 

Claim — The  arrangement  and  combination  of  a  series  of  pipe*  or  tube*,  and  the  filling  of  the  same  with 
ca«t  steel  hardened,  or  with  refined  cast  ir  >n,  a*  de«cribcd. 

41.  l>x)R-KNOn  Molt:  Lewis  Lillie,  Troy.  New  York. 

Claim — The  knob-l<olt  or  spindle,  inn-*? rue ted  in  the  manner  d  e*cril>ed.  Further,  the  switch  and  the  uut, 
arranged  and  fastened  to  and  upon  the  knob-holt  or  spindle,  in  tlie  m  inner  as  net  forth. 

42.  Trunks;  Matthias  Ludlum.  Fair  Harcn.  Vermont. 

Claim — The  combination  with  a  watcr-fght  shell  or  body  part  to  a  trunk  or  lot.  having  ordinary  or  any 
oth«-r  suitable  inner  ami  outer  lids  of  a  valvular  spring  b>rn<-  lid  of  wnt'-i  -tight  con-ti  u<tion.  mid  arni'tgcd  to 
cc  upy  an  immediate  position  in  relatim  b>  the  inner  and  outer  or  ordinary  lids,  essentially  as  m.1  forth. 
45-  Ruckles;  Tlu-rna^  P.  Marshall.  Trenton.  New  Jersey. 

CI  i  m— A  birkb.  c  m»trn-t -  l  of  a  sliding  cat  -  with  the  pi  it  firm  and  slot,  in  combination  with  the  nose, 
•nd  otherwise  arranged  us  set  forth. 

4L  Rotary  Pumps;  Jairett  Mcgaw,  Wilmington.  T>  l.warc. 

Claim— Combining  the  water-parkin};  clumbers  firmed  nroimd  the  axes  or  shaft,  b'twoon  the  cuction 
pipe  and  stuffing-boxes,  with  tie;  de-cendtng  main  or  discharge  pipe  of  the  pumps. 

4o.  Uaii.ro An  CvR  Coui'LtNos;  Richard  L.  Mills  and  I W  Carpenter.  I.anc.isbr,  Ohio. 

Claim— The  arrangement  of  the  sliding  frame  an  I  vibrating  frame,  in  combination  with  the  flat  locking 
key,  constructed  as  set  f.  rth. 

4*5.  Machines  for  Plantixo  Cottox  Skfp;  Z.  N.  Mnrrel.  Cimemn.  T  xas. 

CI  >im— Ut,  The  combination  me  I  arrmji  merit  of  the  ow  s  'd.-wb.-i  1.  cylinder,  stirrer,  gear  wh<el«,  nmr- 
tli  ^1  b  am.  nhan>.aiid  b.»>t.as  described.  A  I.  The  arrang  incut  or  th.:  Vshajs-d  fender  with  the  harrow  testh, 
and  with  th  -  devices  includ.sl  on  tlie  first  claim. 

47.  Klastic  Friction  Poller;  A.  A.  >b»s,  Philadelphia,  Pennsylvania. 

Claim — Tlie  elastic  friction  nppiratus  desci ilx-.l,  the  s  one  c -n-'-'tinz  of  the  l*all  or  sphen>,  sprintr.  and 
rase  rvr  bole,  arrange  I  in  r -lation  to  each  othe;  in  the  ni  inn  r  de.-cribed,  irrespectively  t>(  tlie  plat  :  or  tlu> 
i  Miioal  form  of  the  opir.il  spring. 

45.  Pix-sTtcKtNO  M  aciiink;  J.  W.  Naramore,  Derby,  Conuccticut. 

Claim— 1st,  Operating  the  driver  or  drivers  ami  the  crimpiu.'  and  fowling  apparatus,  or  any  portion  of 
the  same,  by  means  of  a  clutch  or  clutehea,  carried  by  a  constantly  rotating  nhafU  and  thrown  into  icear 
th.-rewith,  to  eff  wt  such  operation  by  the  action  of  the  sliding  bed  or  pin  carri  ige  as  the  Intb  r,  afo-r  bar- 
In  *  r<-ci-lved  the  pin*,  complet  -s  it*  movement  to  the  necessary  position  f.ir  the  sti^kiny  <iperati<ai.  2d,  Tlva 
Combination  with  a  single  reeiprm-atin^  sliding  b-d  or  pin-carrinire  nnd  a  tingle  conductor,  of  two  drivers, 
and  two  acta  of  crimping  and  paper-feeding  apparatus,  arrant  I  on  opposite  siden  of  the  mouth  of  the  con- 
ductor in  pitch  a  manner  that  the  said  bed  or  c»rria^«>,  in  every  movement  in  either  direction,  incaased  to 
b-  filled  with  plus  from  the  conductor,  nnd  to  convey  them  to  n  proper  position  relatively  to  one  ur  tlio 
other  of  the  drivers,  to  be  thereby  driven  into  the  paper  supplied,  and  crimped  by  Its  r»inp>'rtive  (ceding 
«aJ  crimping  apparatus,  whereby  I  effect  a  xaving  of  the  time  heretofore  lost  in  running  the  b-d  twieo 
uteb-r  the  rotidnct/ir  to  be  once  tilled.  15>1.  Etfs-ting  the  combination  between  the  sliding  bed  or  carrlajjo 
and  a  clutrb,  carrie<l  by  a  constantly  revolving  sh  ift,  to  operate  a  driver,  a  crimper,  and  a  feeding  appa- 
ratus or  either  of  them,  bv  mems  of  a  toothed  lever,  a  spriug.  notched  slide,  or  plat-,  with  an  iuelin<s| 
r-lgr  and  a  alblinrr  tooth,  trie  whole  npplied  an«l  operating  to  permit  one.  and  only  one,  n-rolution  of  tlw 
lx**  portion  of  the  clutch,  and  hence  but  a  single  operation  of  the  part  or  parU  drivou  by  It. 
4'J.  IIanu  Printing  Press ks;  A.  and  B.  Newbury,  Windham  C  ntre,  New  York. 

Claim — The  arrangement  and  combination  of  the  slotted  frame,  adjustable  bar,  plates,  roDvr  frame, 
and  rotating  ink  table,  as  dencribed. 

60.  FtoLR-noi.TB ;  K1IU  and  Addison  II.  Nordykc,  Richmond,  Indiana. 

Claim — lat,  Tlie  band  encircling  the  sbnfr,  in  combination  with  tho  spring  catches,  for  the  parj>ose 
described.   3d,  Making  the  movable  slide  in  two  parts,  jolnU-d,  ai  set  forth. 
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61.  Clovsr-iu'LLBRs;  Anthony  Overocker,  McHenry,  Illinois. 

Claim— The  combination  of  the  concave  and  cylinder  with  the  adjustable  sliding  door,  in  the 
described. 

b'l.  M ixi'pactl'RK  op  Hots;  Andrew  Paterson.  Birmingham,  Pennsylvania. 

Claim-The  combin»tion  of  tho  two  jaws  which  clasp  the  blade  with  the  head  and  the  blade, 
as  set  forth. 

63.  Piaxo  Hammers:  John  Percivol,  Auburn,  New  York. 

Claim— Constructing  and  arranging  the  cushion  forming  the  clastic  covering  to  the  1 
descrils-d. 

61.  S?rrTtx<»  O ts  Metres  tx  THS  Walls  or  BtTtiDlxas;  Albert  Pott\  Philadelphia  Pennsylvania. 

•Claim — The  manner  described  of  adjusting  a  gas  metre  to  an  auxiliary  case  of  the  character  sp*c*ffii«). 
so  that  the  matter  Is  applied  to  a  building  in  a  neat  and  a  secure  m -inner,  and.  at  the  same  time,  th<»  ex- 
amination of  the  same,  to  ascertain  Its  condition  or  the  amount  of  gas  consumed,  from  the  ontaide  of  the 
building,  is  rendered  practicable  and  convenient. 

6o.  Mode  or  BEoruvTixo  the  Kxhacst  in  LocoMoTivE  Exaixes;  Th  .mas  B.  Quigley,  Gallon,  Ohio. 

Claim — l*t.  Th*  sliding  throttle-valves,  when  combined  with  the  cxhnurt,  pipes nf  a  locomotive  engine, 
in  the  manner  «|>orined.   2d,  The  sliding-hox  with  apertures,  in  combination  with  the  chest,  as  act  forth. 

66.  Apparatus  roa  Puxcmxo  Stereotype  Plates;  D.  B.  Ray,  Galena,  Illinois. 

Claim — The  arranirement  of  stamping  bar*.  r>,  upon  \  n,  when  provided  with  the  characters  to  be 
printed  or  stc rMityp.nl,  so  that  they  will  nil  work  to  a  common  centre,  and  imprint  the  character*  upoD  the 
fiu-e  of  the  type-metal,  In  the  manner  mt  forth.  Also,  arranging  upon  the  end  of  bar,  r,  knives,  for  Lbc 
purposes  specified. 

67.  Trcxxwx  Box-uxixo  roa  Osciixatixq  Exuixe*;  John  A.  ltoed,  Jersey  City,  New  Jersey. 

Claim — Tho  employment,  in  combination  with  the  conical  trunnions  nf  slit  cap-Ilk"  lining*,  appllnd  te 
the  boxes  with  screws  and  nuts,  or  othur  equivalent  meant  of  forcing  them  up  towards  the  sidea  of  the 

cylinder,  as  described. 

68.  Elastic  Railroad  Frogs  ;  George  P.  Sanburn  and  Willis  Mansfield,  New  ITnven,  Connecticut. 

Claim — An  elastic  frog,  constructed  of  layers  of  p'ate  metal  and  wood,  in  the  manner  specified,  and 
either  with  or  without  layers  of  vulcauixed  rubber.  Also,  constructing  an  elastic  frog  with  end  slots, 
suitable  to  receive  the  lower  llanch  and  neck  of  a  rail,  a*  k  penned,  whereby  the  frog  may  be  kept  in  align- 
ment. 

60.  PnoTtcrixa  Surfaces  or  Articles  or  Iron;  Thaddoua  Snlleck,  Greenwich,  Connecticut. 

Claim — A  horse-shoe,  or  other  article,  as  indicated,  made  by  uniting  Franklinite  pl^-metol  with  the 
surface  of  iron,  as  set  forth. 

60.  Rrvotvixu  Kirk  Arms;  Horace  Smith  and  D.  B.  Wesson,  Springfield,  Massachusetts. 

Claim — The  wedge  on  the  top  of  the  nose  of  the  hammer,  the  spring,  and  stop-bolt,  when  combined 
for  the  purpose  aud  operating  in  the  manner  described. 

01.  Iroxixq-pax  roa  Raxoks  or  Stoves;  James  Spear,  Philadelphia,  Pennsylvania. 

Claim — An  ironing-pan,  constructed  with  a  perforated  bottom,  in  the  manner  described. 

62.  Picker-motiox  for  Power  Looms:  Wm.  Steams,  Manchester,  New  Hampshire. 

Claim— Extending  the  picker-staff  down  through  and  below  the  rocker,  and  thronirh  the  rail.  Alan, 
the  rocker,  ovule  to  receive  the  staff,  in  the  way  and  manner  described.  Also,  in  combination  with  the 
rocker,  the  hook,  whether  made  separate  or  east  on  tho  rocker,  for  the  purposes  set  forth.  Also,  matm; 
the  plc;ker-*taff  adjustable  in  the  rocker.  In  the  manner  describe,  or  in  some  equivalent  manner.  AWo, 
miking  the  stud  surrounded  by  the  coiled  spring,  smaller  in  the  middle  than  at  tho  ends,  to  allow  the 
spring  to  contract  in  diameter  in  the  middle  as  It  is  drawn  in  working.  Also,  making  that  portion  of  the 
stud  surrounded  by  the  stationary  end  of  the  coiled  spring  permanent  or  stationary,  and  that  portion  sur- 
rounded by  the  moving  end  of  the  spring  to  revolve,  to  facilitate  the  working  of  the  spring. 

63.  Sc\LE8  roa  Wxtomxo;  Joseph  W.  Strang*,  Bangor,  Maine. 

Claim — 1st,  Arranging  the  beam  in  such  a  manner  that  the  several  indications  or  scales  marked  oa 
tho  same,  can  be  brought  before  the  eye  of  the  operator,  by  turning  the  beam.  2d.  The  arrangement  of 
the  socket,  so  that  its  end  forms  the  common  index-pointer  for  the  several  Indications  marked  on  the  *h1c« 
of  the  beam,  as  specified. 

64.  Gas  Retorts:  William  Stratum,  Philadelphia.  Pennsylvania. 

Claim— The  employment  of  an  upright  partition  dividing  the  retort  into  chambers,  In  the  manner  set 

forth. 

66.  Photoc.raphic  Cameras:  John  Stock,  City  of  Now  York. 

Claim — 1st,  The  arrangrtnent  of  the  front  plat*  of  a  camera,  to  which  the  lens-tube  Is  attached  in  suck 
a  manner  that  theoentre  nf  the  tube  may  be  moved  in  any  desired  position,  for  tho  purpose  and  in  the  man- 
ner specified.  2d,  Hie  arrangements  of  the  plates,  ft  and  ft,  for  th«*  purpose  described.  JVl,  Attaching  tae 
ground  glass-holder  to  the  end  of  the  camera,  aud  the  manner  of  supporting  the  weight  of  the  same,  a* 
specified. 

06.  Corrox  atd  Hat  Presses  ;  Elom  Ptorkbrtdge,  Houston,  Texas. 

Claim— The  arrangement,  in  combination  with  tho  horizontal  ropes  or  chains,  vertical  windlass,  bori 
sontal  toggles,  aud  horixoutal  follower  or  the  auxiliary  horizontal  ropes  or  chains,  in  the  manner  set  forth 

67.  Chcrx;  Josiah  Stubbs,  Dublin,  Indiana. 

Claim — Operating  the  butterfly  wings  with  the  single  crank  confined  to  one  side  of  the  cylinder,  being 
made  to  cross  the  body  of  the  cylinder  obliquely  to  effect  this  movement,  in  the  manner  set  forth. 
08.  Mercurial  Barometers:  Guiscppe  Tagliabuo,  City  of  New  York. 

Claim— The  external  slotted  sleeve  gauge,  applied  in  combination  with  the  cistern  or  lower  limb  of  tlx 
barometer,  and  with  the  adjustable  scale,  at  described. 

60.  B\n\»ss  Fvrxares;  Louis  Tregre,  of  the  Parish  of  SL  John  tho  Baptist,  Louisiana. 
Claim- The  employment  of  a  double  feeder,  arrangod  with  springs  through  the 
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to  allow  th«  hot  air 


» the  furnace  to  pan  from  the  lower  feeder  to  the  upper  feeder,  for  the  ptir- 
Ml  forth.  Also ,  arranging  between  the  two  IW-ders  an  intermediate  chamber  to  receive  and  retain  the 
tagww  as  it  passes  from  the  upper  to  the  lower  feeder,  and  constructing  the  upper  feeder  of  lanrer  sixe 

It?  SZ£u£J^TLa1    °,r  W.Uh0Ut '?  i?rw8cd  numb"  of  or  in  nn  equivalent  manner  Kur- 

tier,  introducing  an  independent  current  of  hot,  dry  air  into  the  chamber,  between  the  two  feeder* 
70.  Hiad-block  fob  Saw-mills  ;  Jacob  W.  Truox,  Richford,  Vermont 


•h  J^V-l"^  ""if  cPmb'"a^n  8nd,  arrangement  of  the  ratchet-wheel,  setting  lever,  cam  wheel,  gauge 
wfleel,  nntl  spur-wbeel,  with  the  spring-latch,  in  tho  manner  specified.  2d,  Tho  damns,  the  lever  mid 
eccentric  lever,  arranged  as  specified.  '  u 

71.  Spriso-bxap  for  Bamus-Rnxs ;  Marianus  X.  Tsehus,  Bloomlngton,  Illinois. 

Claim— The  combination  of  the  two  in  one,  In  the  manner  deecribed. 
71  Cast  Ibox  Tuus  rot  Railroad  Wheels;  Levi  D.  Tyng,  Lowell,  Massachusetts. 


CJfVJ,T  ,lh  V1'  ^g^haped  br.^  srranged  in  the  chamber  between  the  rima  of  a  hollow  cast  Iron 
t  re.  so  that  the  chamber  is  continuona  throughout,  2d,  In  combination  with  the  continuous  chamber  I 
claim  the  groove  in  the  inner  rim,  arranged  as  described.  3d,  Arraign*  the  ribs  alternately  on  the  inner 
n£E  «  if  PurPOJ*' of  »treugt hening  th.ro  without  tying  them  together,  as  described 


[luis  inventor  h:ia  solvi«d  the  question,  to  construct  hollow  chilled  cast  iron  tire  for  railrcad  wheel* 
in  such  a  manner  that  they  combine  lightness  and  durability.]  ' 

73.  Modi  op  Propellijio  Locomotivb  Ksoines  ox  Railroads;  Wm.  W.  Viruln,  Baltimore,  Maryland. 

In  the  man^I?  dciriKf  ^  WhW,J  U,°  driViDg  WhaeU  °f  lo0umotivo*»  or  oth«f  vehicles, 

74.  Moot  op  Braking  Locomotitr  Kxoisb  on  Railroads;  Wm.  W.  Virdin,  Baltimore,  Maryland. 

Clalm-The  introduction  of  air  into  the  cylinders  of  locomotives,  in  manner  as  act  forth,  and  for  the 
purpose  of  offering  a  yielding  resistance  to  the  movement  of  the  pistou,  and  by  this  resistance  overcome 
the  momentum  of  the  train. 

75.  Riso  Aim  Traveler  Srix.xixo  Machines;  Joseph  W.  Wattles,  Canton,  Mossadinactta. 

Claim — The  combination  and  arrangement  of  the  bearing  annulua  with  the  ring  or  its  traveler-carrier, 
in  the  manner  and  to  operate  with  the  traveler,  as  described. 

76.  JIachix*  por  Bum  Post-holes  is  tux  Earth  ;  John  8.  Werts,  Middletown,  Iowa. 
Claim— 1st,  The  arrangement  and  combination  of  the  screw-shaft,  cross-bead,  grooves,  pinion,  and 
ed  cylinders,  B,  as  described.   2d,  The  arrangement  and  combination  with  the  cylinders,  b,  of  the 

P,  and  rotary  scrapers,  as  described.  3d,  The  arrangement  and  oombinatiou  with  the  frame  »T  tho 
•d  bars,  sectors,  and  adjusting  rods,  as  described. 

[Two  toothed  cylinders  and  an  auger  are  used  In  this  invention,  In  connexion  with  rotating  clearer* 

and  au  adjustable  framing,  so  that  i»oat-boles  may  be  sunk  in  the  earth  by  horae  or  other  uowe-   — 

peditiously.J 

77.  Cotii  Planters;  J.  W.  Weat,  Hilhjboro',  Ohk). 

Claim — The  arrangement  of  cords,  with  the  pulleys  working  In  i 
and  seeding  bar,  in  the  manner  set  forth. 

78.  MorcTACTURixa  Machinb  and  Animal  Cards;  William  Wheeler,  West  Poultney, 

Claim — The  oonatruction  and  arrangemeut  of  the  sheet  metal  backs  and  w 
described,  when  united  by  solder  applied  thereto,  by  immersion  or  otherwise. 
19.  Alarm  Attachment  po*  Tills;  E.  B.  White,  Nashua,  New  Hampshire. 

Claim— lat,  The  bolt-plate  provided  with  bolt*  connected  by  a  joint  to  the  box,  and  connected  to  a  bell- 
striking  apparatus,  in  connexion  with  the  keya  and  a  stop  applied  to  the  till,  as  set  forth.  2d,  In  combi- 
nation with  the  bolt-plate,  bolt, and  keys,  the  hars  and  screws  in  the  parts  of  the  keys,  when  the  bolt-plate 
and  bar  are  both  connected  with  the  lever  <ro  the  bell-striking  apparatus  In  any  proper  way.  ?d,  The  em- 
ployment or  uae  of  the  sliding  plate,  combined  and  arranged  with  the  bolt-plate  and  atop,  to  operate  auto- 
matically. 4th,  The  employment  or  uae  of  a  supplemental  spring  fitted  in  a  socket,  or  otherwise  arranged 
to  resist  the  movement  of  the  bar,  when  said  bar  ia  used  in  connexion  with  spring  bolts,  as  described. 
SC.  Cbtbx;  Lorun  J.  Wicks,  Racine,  Wisconsin. 

Claim — 1st,  The  combination  of  the  box,  a,  the  pipe,  and  the  box,  c,  when  the  same  are  used  In  the 
manner  set  forth.  2d.  Placing  the  box,  0,  over  the  box,  A,  and  providing  said  box,  c,  with  a  screen  and 
depending  wire  game  partitions,  in  the  manner  specified. 

81.  Oorx  Planters;  Henry  Wiley, 


Claim— The  arrangement  of  the  gate,  wheel,  bars,  hopper,  rods,  slides,  and  seed  tubes,  all 
and  operated  as  set  forth. 


<  -      reciprocating  carriages,  a  A,  with  the  cam  eyllndi 

the  pair*  of  vibrating  levers.  In  the  manner  set  forth.  Also,  the  notched  plates  for  sustaining  the  stiles 
daring  the  operation  of  mortising  or  boring  the  same,  when  the  said  plates  are  combined  with  red  prom  t- 
Ing  bearings,  and  other  suitable  mechanism,  in  such  a  manner  that  the  necessary  laterally  reciprocating, 
and  longitudinally  feeding  movements  will  be  imparted  to  said  plates.  Also,  combining  the  bearings  of 
the  bit-shaft  with  the  reciprocating  carriage,  c,  when  the  said  shaft  is  so  arranged  with  relation  to  the 
notched  plates  that  the  bits  which  project  from  the  ends  of  said  shaft  will  act  upon  the  stiles  as  they  are 
automatically  presented  to  them.  Also,  the  combination  and  joint  operation  with  each  other  of  the  recipro- 
cating carriages,  a  a,  the  notched  plates,  tho  pairs  of  levers,  the  cam  cylinders,  the  reciprocating  spring 
pawls,  and  the  bit-carrying  cylinder. 

83.  Corrooatixo  Sheet  Metal;  W.  K.  Worthen  and  H.  B.  Renwick,  City  of  New  York. 

Claim— The  method  of  corrugating  or  moulding  sheet  metal  by  several  dies  acting  in  succession,  in  the 
manner  specified,  upon  a  sheet  resting  upon  a  bed,  die,  or  dies,  so  a*  to  cause  the  metal  to  conform  to  shape. 

84.  Stxp-ACTmo  Spinntnq  Mcles;  John  Wright,  Worcester,  Massachusetts. 

Claim — The  shaft  with  its  screw-thread,  arranged  and  applied  as  described,  in  combination  with  the 
carriage,  the  quadrant,  and  the  shaft  which  drives  the  drawing  rollers. 
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86.  MAXrruroipr.  Corrugated  Fabrics;  Frederick  Baaro  and  J.  0.  Cawelly,  Assignors  to  II.  II.  Day,  City 
of  .New  Yoik. 

Claim— Tlio  combination  of  two  or  more  parallel  scries  of  corrugations  In  tho  same  fabric,  in  trurh 
mnnncr  that  tlx*  ridges  of  the  ndjao  nt  series  alternate.  Also,  combining  rubber  strands (one  or  more)  wish 
a  textile  material,  in  such  manner  that  when  tfi»  rubber  contract*,  the  compound  fabric  gather*  up  into 
two  or  more  parallel  aeries  of  corrugations  whose  numbers  alternate.  Also,  combining  rubber  strand*  with 
n  textile  material,  in  such  manner  that  tho  strand*  are  alternately  secured  to  the  fabric  and  left  free  tb«n> 
from  at  alternating  |«arts  of  their  length,  no  that  the  secured  parta  of  one  rubber  strand  correspond*  with 
the  free  part  of  nu  adjacent  one.  Also,  forming  the  fabric  slcasy,  at  the  division  linen  between  the  corru- 
gations of  adjacent  aeries,  boas  to  insure,  uniformity  in  the  form  of  the  adjacent  extremities  of  the  corru- 
pt tions. 

86.  (Jacok  Cocks  ron  Steam  Boilers:  F.  W.  Bacon,  West  Newton,  Assignor  to  K.  II.  Asberoii,  Boston,  M-ws. 

Claim— The  combination  of  the  throat  cb-arer  with  the  throat  and  the  screw-plug  gange  cock,  and  so 
as  to  operate  therewirii,  a*  specified. 

87.  Yiloamefo  Krone*  Car  Springs;  II.  W.  Beins,  Assignor  to  the  New  England  Car  Spring  Co,  Citj  of 

New  York. 

Claim — Tho  sectional  gum  or  spring  of  two  or  more  piece*),  vulcanized  in  the  manner  set  forth. 

88.  I rom wi  T\iilk  and  Clothes  Drvkr:  K.  Culvvr,  Assignor  to  self  and  R.  X.  Fife,  Shclhurne  Fall*.  Mas*. 

Claim— Tlie  deacribed  combination  of  ironing  table  and  clothes  dryer,  the  table  furnishing  a  support 
to  the  dryer,  and  a  receptacle  in  which  it  may  l»y  stowed  away. 

J>9.  Yi'lcanuixo  RrnncR :  A.  K.  Eaton.  City  of  New  York,  Assignor  (through  Q.  S.  L.  Cummins,  et  al.T)  to 
the  Joiliu  India  Rubber  Company. 

Claim— The  use  of  the  sulphide  of  manganese  in  the  curing  of  india  rubber,  In  the  manner  specified. 
90.  Railroap  Brakes;  0.  F.  Fuller,  Lnmonte,  A&signor  to  self  and  YY.  M.  Ferry,  Fcrrysburg,  Mk-hig.m. 

Claim— Tlie  brake  blocks,  pins,  and  levers,  constructed  and  operating  together  as  described. 
01.  Scuar  Mills;  J.  R.  Gates,  Assignor  to  self,  (1.  0.  Duraont,  and  K.  F. Sinker,  Indianapols,  Indiana. 

Claim— The  grooved  friction  rollers,  when  used  for  stripping  the  blade  from  the  stalk,  as  act  forth. 

92.  Bvtter-worker;  Joseph  Jones,  Assignor  to  self  aud  James  0.  Bryco.  Philadelphia,  Pennsylvania. 

Claim — The  use  of  the  yielding  l<e  iter,  whether  solid  or  constructed  with  an  open  or  with  a  perforated 
bottom,  enclosing  an  absorbing  material,  in  combination  with  a  traveling  tray,  as  described. 

93.  M  ixiFACTL-uixa  Baskets;  Lansing  Marble,  Assignor  to  self  and  T.  North,  Yassar,  Michigan. 
Claim— The  described  method  of  forming  basket*  by  passing  a  scries  of  staves  or  splint*  through  proper 

guide*  over  a  mould,  aud  pressing  the  same  in  the  pro**r  shape  by  a  suitable  piston  and  form,  a*  set  forth. 

[By  the  aid  of  this  machine  basket*  cun  be  formed  with  loss  labor  and  stronger  than  by  hand,  all  lb* 
stares  or  splints  bring  kept  in  tho  proper  places  by  guides  until  they  are  fastened,  and  the  bucket*  being 
strengthened  by  hoops.] 

94.  Harvesters;  Lewis  and  Jacob  Miller.  Assignors  to  C.  Aultman  A  Co,  Canton,  Ohio. 

Claim — Extending  the  finger  or  pi  itform  bar.  one  or  both,  far  enough  under  tho  yielding  bar*,  by 
which  they  are  hunt;  to  the  main  frame,  s<>  that  the  two  may  be  united  by  suspension  rods,  which  allows 
them  a  yielding  motion  in  on<>  direction,  and  make*  them  ri^id  in  another  direction,  and  prevents  the  mo- 
tions of'tbe  main  frame  from  being  communicated  to  the  finger  bar,  tut  described. 

95.  Mott.niX'1  Bkadso.n  Hollow  AY*.rk;  Charles  Neale,  Assignor  to  Frederick  Lei  brand t  and  W.L.  McDowell, 

Philadelphia,  Pennsylvania. 

Claim — Moulding  for  the  production  of  beads,  flanches,  or  other  projections  and  oroirocnfs  o-n  the 
outer  sides  of  cast  metal  pots,  kettlr*.  and  oth»r  vessels,  so  us  to  form  the  said  vessels  in  two  part-flask', 
the  p  ittvrn  bed  rtanch,  or  other  projecting  orti.imi  ut,  being  so  constructed,  arranged,  and  operated  a*  to 
admit  of  its  being  drawn  in  and  pushed  out  of  thei  vessel  pattern. 

9(3.  Hawse  Pipe  for  Ships:  A.  S.  Philip*.  Boston.  Assignor  to  self  and  Isuw  Adams,  South  Boston,  Mas*. 
Claim — A  tubular  cable  guide  curved,  as  described. 

97.  Corx  Planter*;  Peter  Plater,  Assignor  to  gulf  and  J.  S.  Fleming,  Moore's  Hill,  Indiana. 

Claim— The  arrangement  of  tho  shield,  hammer,  sliding  feed  bar,  lever,  crank  shaft,  and  eprinjr.  the 
whole  being  constructed  as  set  forth. 

98.  Tiirmhimi  M  achixks;  John  I.  Rollow,  Assignor  to  Cbarlos  C.  Wellford,  Fredericksburgh,  Virginia. 

Claim— The  combination  of  the  inclined  carrier  with  the  shoot  and  curved  screen,  the  whole  being  eora- 
structed  as  set  forth. 

99.  M.icmxr.  por  Poixtixo  Nails  axp  Spikes;  Wm.  Spluk,  Assignor  to  OUtct  A.  Washburn,  Jr.,  Provident. 

Kbodo  Island. 

Claim— The  combination  of  the  bun  tor,  the  pointer,  and  the  spring  with  each  other,  and  with  th«  back 
piece  and  oth  *r  parta  or  the  rued  mtchiue,or  with  the  correapjndiug  parts  of  any  other  nail  machine*,  con- 
structed in  the  manner  described. 

100.  Maciuxe  tor  Waahixo  ajtp  Amaloamatixo  Gold;  George  C.  Wheeler,  Graysvllle,  Georgia,  Assignor  to 

self  and  George  Calvert,  Uppcrville,  Virginia. 

Claim— I«t,  The  relative  arrang-  im-nt  for  united  operation  of  tho  hopper,  horisontally  revolving  vwr- 
tlcal  tubes,  horizontally  revolving  rakes,  an.l  stationary  washiug  vessels,  b  p.  2d,  Making  the  receiver  <a 
washing  vessel  in  two  parts,  n  c,  and  combining  wltli  tho  part,  c,  an  adjusting  device,  n,  as  described. 

101.  Dkvice  por  0 per ati no  tiik  Ci-t-«)kf  Yalvk  or  Steam  Kxotxes;  ^V.  W.  W.  Wood  and  JHenry  Howson, 

Assignors  to  John  Rice,  Philadelphia,  Pennsylvania. 

Claim— AVe  limit  our  claim  to  causing  the  jwsltiro  power  of  the  engine  to  operate  the  throttle  vajre. 
by  tho  employment  of  two  Tibratlug,  reciprocating,  or  rotating  strikers,  actuated  by  any  positive  move- 
ment of  the  engine,  in  combination  with  two  inclined  planes  intervening  between  the  said  striker*,  nod  U»* 
valvo  or  appliances  connected  therewith,  any  governor  being  so  connected  to  th*3  strikers  or  to  the  inctii^l 
I danea,  that  the  movement  of  the  governor  caused  by  any  increase  or  diminution  in  the  speed  of  the  rtt- 
gine,  shall  change  the  position  or  the  inclined  planes  in  respect  to  the  striking,  or  that  of  the  strikers  In 
respect  to  the  inclined  planes,  and  that  the  latter  may  thereby  lie  tho  intermediate  rat-ans  of  regulating 
the  extent  of  the  opening  of  the  valve  to  suit  the  speed  of  the  engine  while  the  actual  movement  of  U» 
valve  is  effected  through  ono  or  the  other  of  the  strikers  by  the  power  of  the  engine  lk«cir,  as  set  f  rth. 
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On  Embroidery  by  Machinery  *  By  George  Wallis. 

The  object  of  this  paper  is  simply  to  give  a  popular  description  of 
tho  leading  features  of  the  embroidering  machine,  and  to  illustrate  its 
practical  use  and  capabilities  by  specimens  of  textile  decoration  pro- 
duced by  it.  A  full  and  complete  description  of  this  machine  would 
invoke  either  the  presence  of  a  machine  in  full  work,  or  such  a  series 
of  elaborate  drawings,  diagrams,  or  models,  as  would  render  the  task 
of  description  neither  pleasant  nor  profitable.  No  attempt,  therefore, 
will  be  made  to  do  more  than  simplify  the  principle  upon  which  the 
machine  is  constructed,  and  give  such  illustrations  of  its  action  and 
capabilities  as  may  serve  to  show  its  superiority  over,  or  indicate  its 
inferiority  to,  the  human  hand  in  the  production  of  embroidered  effects. 
The  diagrams  used  will  be  such  simplifications  of  construction  as  will 
be  best  calculated  to  render  that  construction  intelligible,  and  are  in 
no  way  intended  as  illustrations  of  the  complete  mechanical  structure 
of  the  parts  described,  or  of  their  full  action. 

As  an  interesting  branch  of  art-industry,  embroidery  by  machinery 
is  more  wondered  at  than  understood,  and  it  is  no  uncommon  thing  to 
find  the  mechanical  agent  used  in  its  production  confounded  with  the 
various  sewing  machines  which  have  recently  come  so  largely  into  use 
for  a  variety  of  purposes.  Machine  embroidery  may,  as  it  did  some 
ten  or  twelve  years  ago,  stimulate  the  productions  of  hand  embroidery, 
and  to  a  certain  extent,  supplement  them,  but  it  is  doubtful,  to  say 
the  least,  if  it  can  ever  supplant  them.  Excelling  hand  embroidery  in 
accuracy  of  repetition,  and  in  the  production  of  the  same  design  on 
both  sides  of  the  fabric  decorated,  it  is  limited  in  its  range,  alike  as 
regards  subject  and  the  article  to  which  it  can  be  applied. 

In  variety  of  effect  it  can  never  compete  with  hand  embroidery,  and, 
although,  as  in  the  dress  embroidered  for  Her  Majesty,  by  the  late 
Mr.  Louis  Schwabo  of  Manchester,  the  effects  of  the  original  drawing 
are  given  in  all  their  variety,  this  has  only  been  done  at  a  great  sa- 
crifice of  all  the  economic  powers  of  the  machine.  When  Mr.  Schwabe 
first  showed  me  this  specimen  in  1844,  he  said,  "I  was  written  to  and 
asked  if  my  machines  would  execute  any  design?  I  replied  that  any 
design  which  Her  Majesty  wished  executed  should  be  produced  by 
them.  When  the  drawing  came  I  saw  the  mistake  I  had  made,  but 
resolved,  cost  what  it  might,  that  the  work  should  be  done  and  there 
it  is."  As  an  illustration  of  what  can  be  done  by  the  embroidering 
machine,  the  example  is  interesting,  but  as  an  illustration  of  its  eco- 
nomic use,  or  its  superiority  over  hand  embroidery,  it  is  worthless. 

Having  said  thus  much  as  to  the  true  purposes  of  machinery  as 
applied  to  embroidery,  it  may  be  useful  to  make  a  few  introductory 
remarks  on  the  subject  of  embroidery  as  an  art  of  so  ancient  a  charac- 
ter, that  its  origin  is  entirely  lost. 

*  From  the  Jour,  of  the  Society  of  Arts,  No.  333. 
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The  early  history  of  embroidery  is  associated  with  the  progress  of 
civilization  and  refinement  as  an  elegant  employment  for  females; 
and  one  which,  from  a  remote  antiquity,  exercised  a  large  and  abiding 
influence  on  ornamental  art.  It  is  the  most  primitive  mode  of  textile 
decoration,  and  ranges  at  once  from  the  simplest  figure  to  the  most 
intricate  elaborations  of  a  variety  of  materials  requiring  the  skill  of 
the  needle-woman,  with  the  invention  of  the  ornamentalist.  It  is  prac- 
tised in  one  form  or  another  wherever  man  has  made  any  advance  be- 
yond the  rude  art  of  ornamenting  his  body  by  tatooing.  The  wonder- 
ful embroidery  of  the  Peruvians,  which  so  astonished  their  Spanish 
invaders,  displayed  surprising  effects  of  color  produced  by  the  plumage 
of  tropical  birds,  combined  with  threads  of  gold  and  silver.  In  all 
periods  of  the  world's  history,  among  the  richest  specimens  of  orna- 
ment dedicated  to  the  service  of  ceremonial  religion,  we  always  find 
embroidery.  In  the  Mosaic  Tabernacle  the  embroidery  of  purple, 
blue,  and  scarlet  was  conspicuous,  and  the  elaborate  embroidery  of 
sacerdotal  vestments,  especially  those  of  the  high  priest,  show  bow 
largely  this  sacrificial  ornamental  work  was  used  in  the  early  ceremo- 
nials of  the  Jews. 

In  the  last  chapter  of  the  Proverbs  of  Solomon  is  an  interesting 
picture  of  the  virtuous  wife,  whose  "Lamp  goeth  not  out  by  night," 
and  who  "workcth  beautiful  vestments  for  herself," — 

Her  clothing  is  fine  linen  and  purple. 

Her  husband  is  known  in  the  gates, 

When  he  sitteth  among  the  elders  of  the  land. 

8he  maketh  him  6ne  linen  and  aelletb  it; 

And  delivcreth  girdles  unto  the  merchant. 

Verses  22,  23,  24. 

In  the  prophecy,  by  Ezekiel,  embroidery  is  mentioned  as  the  cloth- 
ing of  Jerusalem,  represented  under  the  figure  of  a  woman. 

I  clothed  thee  also  with  embroidered  work." 

Chap.  16  ;  rerae  10. 

"Thou  wast  decked  with  gold  and  silver ; 
And  thy  raiment  waa  of  fine  linen  and  silk  and  embroidered  work." 

Verse  13. 

The  Egyptians  used  embroidery  to  a  very  great  extent.  The  sails 
of  their  boats  were  of  embroidered  linen,  and  the  wrappings  of  their 
dead  were  frequently  thus  decorated. 

The  Greeks  attributed  the  invention  to  Minerva.  Homer  describes 
two  of  his  heroines  aa  engaged  in  embroidery — Helen,  as  depicting 
the  combats  of  the  Trojan  war,  and  Andromache, — 

"  In  the  chamber  at  the  palace  top, 
A  splendid  texture  wrought  on  either  side, 
All  dazzling  bright,  with  flowers  of  various  hues." 

The  women  of  Sidon  are  said  to  have  been  note.d  for  their  skill  in 
embroidery  even  before  the  Trojan  war.  Pliny  attributes  its  inven- 
tion to  the  Phrygians,  hence  the  Roman  name  for  embroidered  gar- 
ments,—  Vestes  Phrygionice. 

It  should  be  understood,  however,  that  the  word  signifying  ''era- 
broidery"  is  used  by  ancient  writers  as  a  generic  term  for  all  kinds 
of  decorative  work  done  by  the  needle.    In  later  periods,  the  sense 
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was  limited  to  peculiar  effects  produced  by  certain  fixed  methods,  and 
in  more  modern  times  a  still  greater  limit  is  understood. 

The  practice  of  embroidery  in  Europe  was  very  largely  extended 
daring  the  mediaeval  periods,  and  was  carried  to  great  perfection  for 
the  personal  adornment  of  royalty,  the  nobility,  and  especially  in  the 
service  of  the  church.  The  vestments  of  the  priesthood,  hangings, 
veils,  canopies,  curtains,  and  other  textile  articles  of  use  and  decora- 
tion, were  largely  embroidered ;  indeed,  the  character  of  the  work  of 
this  period  was  chiefly  ecclesiastical,  and  the  inmates  of  convents  em* 
ployed  their  time  in  this  direction  with  remarkable  results.  Some  of 
the  most  valuable  illustrations  of  the  manners  and  costumes  of  past 
ages  have  come  down  to  us  through  the  agency  of  the  needle ;  and  in 
proof  of  this  it  will  be  sufficient  here  to  allude  to  those  interesting  re- 
cords in  embroidered  work  and  tapestry,  as  coverings  for  the  walls 
of  rooms,  and  hangings  for  doors,  windows,  and  corridors,  in  the  ex- 
ecution of  whioh  the  ladies  of  noble  families  beguiled  their  leisure 
hours.  Family  traditions,  historical  incidents,  portraits,  the  sports 
of  the  field,  and  groups  of  natural  objects,  wero  all  employed  in 
the  execution  of  textile  ornaments  for  the  decoration  of  apartments. 
In  England  this  art  was  carried  to  a  high  degree  of  perfection,  and 
in  the  execution  of  vestments,  English  work  was  so  highly  prized  as 
to  have  been  constantly  sent  out  to  Rome  by  command  of  the  Pope. 
There  can  be  little  doubt  that  the  skill  in  embroidered  work  displayed 
by  our  ancestors  was  the  forerunner  of  several  of  our  most  common 
kinds  of  ornamentation.  Paper  hangings,  for  instance,  were  originally 
professed  imitations  of  tapestry,  the  patterns  having  been  first  printed 
on  canvass. 

Ancient  embroidery  is  divisable  into  three  heads: — "Low"  em- 
broidery, in  which  the  threads  are  laid  flat  on  the  ground  of  the  work : 
"Raised"  embroidery,  in  which  the  figures  are  brought  into  relief, 
and  rounded  by  means  of  wool,  cotton,  parchment,  or  paper  placed 
beneath  the  needle-work :  *'  Gimptd"  embroidery,  in  which  the  figures 
are  formed  by  cords  of  gold,  silver,  or  silk  and  portions  of  velvet  or 
satin,  gold  and  silk. 

Hand  embroidery  is  still  extensively  practised  in  the  East.  The 
true  Indian  and  Persian  scarfs  are  embroidery  work  of  floss  or  un- 
twisted silk,  and  exceedingly  rich  effects  are  thus  produced,  as  will 
be  remembered  by  those  who  examined  the  Indian  productions  of  this 
class  in  the  Great  Exhibition  of  1851. 

In  Turkey  and  Greece  embroidery  with  gold  and  silver  thread,  or 
richly-colored  cottons,  silks  and  velvets,  is  much  used  for  robes  and 
decorations.  The  embroideries  exhibited  by  Turkey,  in  the  Great 
Exhibition  of  1851,  were  of  a  marvellous  character  in  execution,  and 
deserved  much  more  attention  than  it  is  to  be  feared  they  received. 
As  commissioner  of  one  of  the  groups  of  Juries,  I  had  to  direct  atten- 
tion to  them,  and  in  the  midst  of  so  much  that  was  excellent,  the  diffi- 
culty lay  in  selecting  those  most  worthy  of  reward.  The  articles 
embroidered  were  all  made  up  for  use  as  clothing,  and  the  jury  for 
that  class  had  therefore  to  undertake  the  work  of  adjudication.  Such 
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was  the  difficulty  of  selection,  that  the  task  was  nearly  abandoned  in 
despair,  and  nothing  but  an  urgent  demand  on  my  part  that  so  remark- 
able a  display  should  have  full  justice  done  to  it,  induced  the  jury  to 
proceed.  From  the  system  adopted  by  the  Turkish  authorities  in  col- 
lecting and  registering  the  works,  some  of  the  best  had  to  be  passed 
over,  and  the  jury  finally  reported : — "  It  is  impossible  to  recognise, 
either  by  medal  or  honorable  mention,  many  of  those  to  whom  such 
distinctions  are  justly  due,  as  no  names  are  given  whereby  the  jury 
can  take  cognizance  of  the  articles.  Those  cases  which  the  jury  have 
been  enabled  to  recognise  are  selected  as  much  for  the  facility  for  giv- 
ing such  recognition,  as  for  the  high  merit  displayed  in  the  production, 
inasmuch  as  there  are  others  deserving  of  the  same  consideration, 
could  the  jury  have  discriminated  amid  the  vast  collection  of  articles." 
The  awards  are  curious,  and  all  to  women,  except  a  prize  medal  to 
the  Tailors'  Association  of  Janina  for  Albanian  costumes.  Whether 
the  daughter  of  the  Turkish  gentleman  with  an  unpronounceable  name 
ever  received  the  awarded  medal,  or  the  girls  Bukudgy  and  Istche,  or 
the  wives  of  Carabet  and  Tetzy  got  information  of  the  "  honorable 
mention"  made  of  their  embroideries,  is  a  matter  of  speculation  to 
this  hour  with  those  who  desired  to  do  them  justice. 

Probably  the  finest  modern  examples  of  pure  embroidery  in  silk, 
unmixed  with  gold  and  silver  thread,  pearls  or  precious  stones,  are  ex- 
ecuted by  the  Chinese.  Not  only  in  execution,  but  in  design  and  the 
fitness  of  the  forms  of  the  ornament  to  the  material  and  purpose,  the 
embroideries  of  the  Chinese  generally  exhibit  a  great  superiority  to 
the  usual  examples  of  European  skill.  The  extreme  care  taken  with 
the  work,  especially  in  the  more  costly  specimens,  renders  them  verv 
instructive  examples  of  textile  decoration.  From  700  to  750  stitches 
may  be  counted  in  the  space  of  a  square  inch.  Some  years  ago  I  took 
the  trouble  to  dissect  some  of  the  best  examples  I  could  meet  with, 
and  the  more  closely  they  were  examined  the  more  marvellous  the 
work  appeared.  Some  diagrams  now  before  you  show  the  peculiarities 
of  treatment,  and  illustrate  in  some  degree  the  arrangement  of  the 
stitches. 

Of  course,  the  leading  Continental  nations  are  producers  of  embroid- 
ery, especially  France,  but  the  styles  adopted  are  usually  either  a 
re-production  of  the  ancient  methods,  or  imitations  of  Eastern  pro- 
ductions. 

This  brief  sketch  of  the  progress  of  embroidery  by  hand,  must 
suffice  to  introduce  the  special  subject  before  us, 

EMBROIDERY  BY  MACHINERY. 

This  has  been  effected  to  a  considerable  extent  by  the  Jacquard 
and  Draw  looms,  or  rather  effects  in  imitation  of  embroidery  have 
been  produced.  With  this,  however,  we  have  nothing  to  do,  as  ma- 
chine embroidery,  by  the  legitimate  means  of  the  needle,  is  the  point 
which  it  is  desired  to  explain  and  illustrate. 

The  first  idea  of  the  embroidering  machine  originated  with  M.  Josue 
Heilmann  of  Mulhouse.  His  object  was  to  combine  accuracy  of  repe- 
tition over  a  large  surface  with  economy  of  production.  Selling  it  to 
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Messrs.  Koechlin,  also  of  Mulhouse,  he  developed  the  principle  of  its 
construction  in  their  establishment,  where  it  was  first  practically  ap- 
plied to  manufactures.  The  invention  appears  to  have  been  first 
brought  before  the  public  in  the  National  Exposition  of  the  Products 
of  Industry,  at  Paris  in  1834 ;  but  the  machine  was  patented  for  Eng- 
land about  1829,  and  with  all  rights,  &c,  purchased  from  Messrs. 
Koechlin  by  Mr.  Henry  Houldsworth,  of  Manchester,  by  whom  it  was 
subsequently  very  greatly  improved  from  time  to  time.  The  first  suc- 
cessful use  of  the  machines  as  improved  was  in  the  silk  manufactory 
of  the  late  Mr.  Louis  Schwabe,  in  the  then  Portland-street  Mill,  Man- 
chester; Mr.  Houldsworth,  having  made  an  arrangement  with  Mr. 
Schwabe,  as  a  manufacturer  in  whose  trade  their  powers  would  find 
most  development.  Here  they  were  employed  in  embroideries  for  up- 
holsterers, but  chiefly  in  the  "sprigging"  of  waistcoatings,  to  which 
they  were  peculiarly  adapted,  as  will  be  shown  in  the  course  of  the 
illustrations  of  the  construction  and  action  of  the  machine. 

The  leading  principle  of  the  machine  in  the  production  of  a  pattern 
is  that  of  the  pantagraph,  by  which  a  given  form  is  copied  to  a  fixed 
scale,  in  this  particular  instance  to  one-sixth  the  size  of  the  guiding 
pattern. 

The  machine  may  be  divided  into  three  parts: — 

1.  The  pantagraph  and  the  embroidery  frame,  attached  upon  which 

the  fabric  to  be  embroidered  is  stretched. 

2.  The  arrangement  of  the  needles  and  the  pincers  by  which  they 

act  on  the  fabric. 

8.  The  locomotive  arrangement  of  the  carriages  by  which  the  em- 
broidering threads  are  carried  through  the  fabric. 

The  diagrams  by  which  the  constructive  principle  of  these  several 
parts  will  be  illustrated  are  not  drawn  to  any  scale  or  relative  propor- 
tion, but  are  simply  intended  to  convey,  as  far  as  possible,  a  distinct 
idea  of  the  leading  features  of  the  machine  and  its  operations,  and 
tlicy  have  been  drawn  and  arranged  with  that  view  only. 

In  Fig.  1  we  have  an  elevation  of  the  leading  features  of  the  ma- 
chine, divested  of  all  detail,  giving  onlv  its  essential  parts.  A,  A,  A, 
A,  is  the  embroidery  frame,  within  which  the  fabric  to  be  embroider- 
ed is  stretched  in  two  divisions,  an  upper  and  lower  one,  upon  rollers 
a,  a,  a,  a.  This  swings  from  the  outer  frame  B,  B,  B,  B,  at  the  pivot 
of  the  pantagraph  c.  Every  person  who  understands  the  action  of  an 
ordinary  pantagraph,  will  at  once  understand  that  if  a  figure  of  suit- 
able design  and  size  is  fixed  on  the  vertical  plane  d,  D,  as  shown  in 
the  pattern  B,  all  that  will  be  required  in  order  to  copy  this  pattern 
to  a  fixed  scale  on  the  plane  A,  A,  A,  A,  will  bo  to  move  tho  pointer 
c  of  the  lengthened  side  of  the  parallelogram  6,  o,  o,  6,  by  the  handle 
attached  to  it.  The  angles  of  this  parallelogram  will  become  acute  or 
obtuse,  just  according  to  the  motion  required  to  bring  the  frame  A, 
A,  A,  a,  into  its  proper  relative  position.  To  effect  the  copying  of 
the  pattern  E  by  a  series  of  stitches,  a  drawing  generally  six  times 
the  size  of  the  pattern  to  be  embroidered,  is  made  upon  a  piece  of 
stout  paper,  or  a  plate  of  tin.  Each  stitch  is  arranged  to  this  scale, 
and  a  hole  punched  in  the  paper  or  plate  at  each  end  of  every  stitch. 

16* 
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Into  this  hole  the  pointer  of  the  pantagraph  is  inserted  before  each 
stitch  is  taken.  This  point  is  moved  backward  and  forward  across  the 
pattern,  upon  the  system  of  stitches  laid  down,  by  the  embroiderer 
seated  on  the  stool  f;  and  with  each  motion  the  needles  are  drawn 
backward  and  forward  through  the  fabric  by  a  corresponding  action 
of  the  carriages,  on  the  frames  of  which  the  pincers  which  hold  the 
needles  are  fixed,  as  indicated ;  a  to  o  in  the  upper  tier  thus  embroid- 
ering the  upper  piece  of  cloth,  and  H  to  n  in  the  lower  tier,  by  which 
the  fabric  fixed  upon  the  lower  pair  of  rollers  is  embroidered.  The 
pattern  e  is  thus  repeated  one-sixth  the  size,  each  needle  in  opera- 
tion executing  a  repeat,  and  the  pattern  when  finished  extends  the 
whole  width  of  the  fabric  at  one  operation. 

Fig.  l. 


The  arrangement  of  the  needles,  and  the  mode  by  which  they  are 
alternately  held  and  released  must  now  be  noticed.  The  needle-holder 
or  pincers  act  in  a  manner  analogous  to  the  human  hands,  working 
from  each  side  of  a  framework  of  cloth,  placed  in  a  vertical  position, 
the  needle  being  a  double-pointed  one,  with  an  eye  for  threading  the 
silk  in  the  middle,  thus: — 

The  pincers  are  arranged,  as  already  stated, 
in  a  double  row  on  two  tiers  across  the  frame 
work  of  the  carriages  on  each  side  of  the  em- 
broidery frame,  and  project  over,  so  as  to  come 
in  contact  with  the  fabric  when  stretched  upon 
it.  (Sec  Fig.  3,  a,  b,  c,  d.)  They  are  placed 
at  one  inch  and  a  half  from  each  other,  and 
the  larger  machines  have  as  many  as  75  in  each  row.  The  construc- 
tion of  these  pincers  may  be  illustrated  in  profile  by  Fig.  2* 


Digitized  by  Googl 


On  Embroidery  by  Machinery. 


187 


A  is  the  upper  jaw  of  the  pincers,  which  is  kept  down  upon  the 
needle  by  the  action  of  the  spring,  c.  By  this  spring  the  upper  jaw  is 
brought  back  into  its  place  after  the  end  has  been  pressed  down  at  D, 
to  release  the  needle  after  it  has  pierced  the  fabric,  (as  shown  in  sec- 
tion at  a  a,)  and  been  received  by  the  opposite  pincer.  B  is  the  lower 
jaw,  which  is,  of  course,  fixed  to  the  frame.  The  prismatic  rule  E  runs 
the  whole  length  of  each  series  of  pincers,  and  sustains  them,  in  a 
perfectly  true  and  corresponding  position.  The  arrangement  for  the 
release  of  the  needle  after  it  has  been  driven  through  the  fabric  can- 
not be  easily  explained;  it  must,  therefore,  suffice  to  say,  that  the  up- 
per jaw  of  the  pincer  is  pressed  down  at  the  proper  time  by  the  action 
of  a  rod  on  the  lever  end  D,  and  the  needle  thus  released,  after  having 
passed  through  the  fabric,  is  held  fast  by  the  opposite  pincer,  the 
thread  being  thus  carried  to  its  full  tension,  as  shown  in  Fig.  3  at  F, 
and  then  brought  back  again  to  the  fabric  to  be  taken  up  in  the  same 
manner  by  the  pincer  from  which  it  had  been  released,  again  to  return 
at  each  motion  of  the  pantagraph  handle  indicating  another  stitch. 


Fig.  2. 


Originally  this  release  of  the  needles  depended  upon  the  worker  of 
the  pantagraph,  who  had  to  use  his  or  her  feet  upon  treadles  pro- 
vided for  the  purpose,  and  attached  to  the  releasing  rod.  One  of  the 
improvements  effected  by  Mr.  Henry  Houldsworth  was  a  mechanical 
arrangement  by  which  these  treadles  were  dispensed  with  and  the  pan- 
tagraph worker  or  embroiderer  proper,  released  from  the  duty  of  at- 
tending to  two  movements.  By  this  arrangement  the  releasing  rod 
is  acted  upon  by  a  clock  motion,  which  is  brought  into  play  at  the  in- 
stant the  carriage  is  driven  against  the  frame  work  when  the  needle 
passes  through  the  fabric. 

The  locomotive  arrangement  of  that  portion  of  the  machine  which 
carries  the  pincers  and  needles,  may  be  understood  in  its  elementary 
form  by  a  reference  to  Fig.  3. 

A,  A,  A,  A,  A,  represents  the  structural  frame-work  of  the  machine, 
and  is  of  iron ;  B  B  and  c  c  the  carriages  acting  on  each  side  of  tho 
fabric;  a  b  and  e  d  indicate  the  position  of  the  pincers  carrying  the 
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needles.  These  carriages  run  on  a  species  of  railway  along  the  hori- 
zontal lines  D  D  and  B  E,  and  arc  required  to  be  most  accurately  fit- 
ted. The  section  of  the  fabric  stretched  in  a  vertical  position  on  the 
rollers  g  g  and  h  h,  and  passing  between  the  upper  and  lower  tier  of 
pincers,  gives  the  centre  line  of  the  diagram. 

Fig.  3. 


We  will  now  assume  that  the  needles  being  threaded  and  fixed  in 
the  pincers  b  and  d,  are  pushed  through  the  fabric  represented  as 
stretched  upon  the  rollers  gg,  hh.  The  needles  are  released  from  b 
and  d,  and  seized  by  the  pincers  a  and  c.  The  carriage  B  B  is  then 
drawn  backward  to  F,  until  the  threads  are  all  drawn  equally  through 
the  fabric.  The  needles  being  threaded  in  pairs,  that  is  to  say,  with 
a  thread  of  double  length,  these  threads  are  drawn  up  to  their  full 
tension  at  once.  This  {supersedes  the  knotting  of  the  thread  to  pre- 
vent its  being  drawn  through  the  cloth.  The  embroiderer  sitting  at 
the  pantagraph  moves  the  point  for  the  first  stitch,  as  shown  in  Fig. 
1  at  e,  the  carriage  B  B  is  brought  back  to  the  fabric,  and  the  needles 
forced  through  into  the  jaws  of  the  pincers  bd,  again  they  are  released 
from  a  c,  and  being  duly  fastened  upon  by  b  d,  the  carriage  c  c  is 
drawn  along  the  frame  until  the  thread  is  again  at  its  full  tension, 
when  the  carriage  reaches  o.   Stitch  the  first  is  then  complete. 

The  pantagraph  pointer  is  again  moved  for  another  stitch  on  the 
enlarged  pattern  E,  Fig.  1,  and  again  the  process  of  bringing  up  the 
needles  to  the  fabric — their  passing  through — their  release  on  one 
side  and  their  seizure  on  the  other  is  repeated,  and  so  the  work  goes  on 
until  fresh  needles  and  thread  are  required,  when  the  same  course  is 
repeated  in  the  putting  in,  and  starting  the  work  at  the  same  point 
at  which  the  last  stitch  of  the  former  thread  left  the  work  incomplete. 

Each  machine  is  usually  worked  by  three  young  women  and  three 
or  four  girls,  the  latter  being  employed  to  thread  the  needles  and  pre- 
pare them  for  the  machine,  that  a  supply  may  be  always  on  hand. 
One  young  woman — who  is  generally  the  most  experienced,  and  acts 
as  the  "captain"  of  the  machine — attends  to  the  pantagraph,  criti- 
cises the  work,  and  directs  the  motions  of  the  workers  of  the  carriages, 
who  push  backward  and  forward  the  rows  of  needles.  With  an  intelli- 
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gent  "captain/'  quick  and  skilful  workers,  and  rapid  threaders,  an  ela- 
borate pattern,  and  a  machine  in  good  working  order,  I  know  nothing 
in  manufactures  more  interesting  than  the  embroidering  machine.  The 
pattern  grows  so  rapidly  under  its  action ;  every  stitch  tells  toward 
the  final  effect ;  and  the  result  is  at  once  so  satisfactory,  that  the  opera- 
tion appears  to  be  the  realization  of  the  thought  of  the  workers  direct 
from  their  minds,  and  with  no  more  mechanism  than  is  necessary  to 
realize  that  thought. 

(To  be  Continued.) 


Heat-conducting  Power  of  Metals.* 

An  elaborate  paper,  which  cannot  fail  to  be  of  utility  to  our  indus- 
trial community,  has  been  communicated  to  the  Royal  Society  by  Pro- 
fessor F.  Crace-Calvcrt  and  Mr.  Richard  Johnson  on  the  44  Relative 
Power  of  Metals  and  Alloys  to  Conduct  Heat."   Before  describing 
the  process  followed  and  examining  the  results  obtained,  it  is  necessary 
to  state  that  they  made  a  great  number  of  experiments,  with  tho  hope 
of  solving  the  important  chemical  question — are  alloys  simple  mixtures 
of  metals,  or  are  they  definite  compounds  ?  With  this  view  they  operated 
on  a  large  number  of  alloys  and  amalgams,  convinced  that  if  the  chemi- 
cal nature  of  alloys  and  amalgams  is  still  enveloped  in  darkness,  it  is  be- 
cause they  have  been  prepared  with  impure  or  commercial  metals,  and 
not  made  in  equivalent  quantities.  The  consequence  has  been  that  as 
metals  have  only  a  slight  affinity  to  each  other,  and  as  the  definite 
compounds  which  they  have  a  tendency  to  form  were  mixed  with  an 
excess  of  one  of  the  metals  employed,  the  alloys  produced  have  pre- 
sented properties  which  could  lead  to  no  information  as  to  their  na- 
ture.  These  difficulties  have  been  increased  by  the  fact  that  in  many 
alloys,  such  as  those  of  copper  and  tin,  or  copper  and  zinc,  the  metals 
have  a  tendency,  when  allowed  to  cool  slowly,  to  form  several  crystal- 
lizable  compounds  differing  in  their  composition  in  the  various  parts 
of  the  alloys,  the  less  fusible  being  on  the  exterior  and  those  more  so 
in  the  interior  of  the  mass.   The  impurities  existing  in  commercial 
metals  are  often  so  large  as  considerably  to  modify  the  property  of 
their  alloys ;  for  they  found  in  their  researches  that  if  1  per  cent,  of 
a  metal  be  added  to  99  of  another,  it  alters  its  conducting  power  most 
materially.  To  avoid  these  causes  of  error  they  composed  their  alloys 
of  pure  metals,  and  employed  definite  proportions. 

The  apparatus  used  appears  in  every  way  calculated  to  give  reliable 
results,  and  Messrs.  Calvert  and  Johnson's  remarks  are  certainly  en- 
titled to  be  considered  the  most  complete  which  have  yet  appeared  on 
the  subject.  They  provided  a  deal  box  (105  millims.  in  width,  165 
millims.  in  length,  and  220  millims.  in  height),  with  a  cover,  and 
painted  white  internally  and  externally.  Inside  this  box  are  two  vul- 
canized india  rubber  square  vessels,  the  sides  of  which  are  15  millims. 
thick.  The  larger  vessel  measures  internally  52  millims.  on  the  side, 
and  125  millims.  deep,  and  is  capable  of  containing  336  cub.  cent,  of 
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water.  The  smaller  vessel  is  27  millims.  on  the  side  and  125  millims. 
deep,  and  has  a  capacity  of  90  cub.  cent.   These  vessels  are  painted 
white,  and  surrounded  with  wadding ;  and,  still  further,  to  prevent 
any  radiation  of  heat,  a  deal  board  is  placed  between  the  two  vessels. 
So  little  heat  is  radiated  from  the  larger  vessel  when  it  contains  200 
cub.  cent,  of  water  at  90  deg.  to  the  smaller  vessel  containing  50  cub. 
cent,  at  16  deg.,  that  in  a  quarter  of  an  hour,  the  time  required  for 
their  experiments,  the  water  in  the  vessel  did  not  rise  one-tenth  of  a 
degree  centigrade.   Therefore  all  sensible  radiation  and  conduction 
was  avoided,  and  the  rise  of  temperature  in  this  vessel  during  the  ex- 
periment must  have  been  entirely  due  to  the  heat  conducted  by  the 
square  bar  of  metal  used.   This  bar  is  6  centims.  long  and  1  centim. 
square,  and  is  so  arranged  in  the  experiment  that  1  cub.  cent,  is  in 
the  larger  vessel ;  1  cub.  cent,  in  the  smaller  vessel ;  3  cub.  cent,  arc 
covered  by  the  sides  of  the  boxes  through  which  it  passes ;  and  the 
last  1  cub.  cent,  is  covered  with  a  piece  of  vulcanized  india  rubber  tub- 
ing, and  the  whole  made  secure  from  any  leakage  by  lining  the  sides 
of  the  holes  through  which  the  bar  passes  with  a  varnish  made  of  caout- 
chouc dissolved  in  benzoine.   All  being  ready  for  the  experiment,  50 
cub.  cent,  of  water,  at  the  temperature  of  the  room,  are  poured  into 
the  smaller  vessel,  the  boxes  covered,  and  each  provided  with  a  very 
sensitive  thermometer,  and  200  cub.  cent,  of  boiling  water  are  poured 
into  the  larger  vessel  by  means  of  a  funnel ;  the  temperature  of  the 
liquid  falls  to.  86  or  88  deg.,  but  is  again  raised  to  90  deg.  by  a  small 
jet  of  steam  generated  in  a  flask,  tho  water  in  which  is  kept  boiling 
during  the  whole  experiment.   The  conducting  power  of  the  metal 
being  tested  is  noted  with  the  greatest  care. 

The  relative  conductibility  (taking  silver  at  1000)  of  the  several 
metals  is — gold  pure,  981 ;  gold  with  1  per  cent,  of  silver,  840  ;  cop- 
per rolled,  845;  copper  cast,  811;  mercury,  677;  aluminium,  665; 
zinc  rolled,  641 ;  zinc,  cast  vertically,  628 ;  zinc,  cast  horizontally, 
608 ;  cadmium,  577  ;  malleable  iron,  436  ;  tin,  422 ;  steel,  397  ;  pla- 
tinum, 380 ;  sodium,  365 ;  cast  iron,  359  ;  lead,  287  ;  antimony,  cast 
horizontally,  215 ;  antimony,  cast  vertically,  192 ;  bismuth,  61.  For 
mercury  and  sodium  they  employed  a  very  thin  sheet  iron  box,  the  in- 
ternal dimensions  of  which  were  exactly  those  of  the  square  metallic 
bars  they  usually  employed,  and  of  the  conducting  power  calculated, 
but  the  figures  are  very  near  the  truth.  It  will  be  seen  on  reference 
to  the  figures  for  rolled  and  cast  copper  that  the  molecular  condition 
of  metals  has  an  influence  on  the  conductibility,  and  the  influence  of 
crystallization  is  apparent  from  the  difference  of  the  results  obtained 
from  zinc  cast  vertically  and  cast  horizontally. 


Glaze  for  Earthenware, 

M.  Hardsmuth  proposes  the  following  in  place  of  the  ordinary  lead 
glaze : — Take  boracic  acid,  15  ft>s. ;  calcareous  spar,  5  lbs. ;  clay,  5  fibs. ; 
wood-charcoal,  lfl>.  Powder  the  mixture,  and  calcine  to  complete 
fusion  ;  allow  it  to  cool ;  powder  again  and  applyit  as  the  common  lead 
glaze  is  applied. — Cosmos. 
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New  Chemical  Balance.*  By  Mr.  J.  B.  Cooke,  of  Liverpool. 

The  balance  is  an  instrument  of  prime  necessity  to  the  exactitude  of 
the  results  sought  for  in  the  operations  of  the  chemist.  But  it  is  also 
a  very  expensive  piece  of  apparatus,  and  its  delicacy  requires  it  to  be 
guarded  with  the  utmost  care  from  the  effects  of  damp,  and  the  other 
vapors  and  fumes  incidental  to  a  laboratory.  The  following  is  the  de- 
scription of  an  instrument  which  has  been  in  constant  use  for  more  than 
a  year,  and  which  is  at  once  sensitive,  effective,  inexpensive,  and  not 
liable  to  injury.  It  weighs  quantities  amounting  to  2400  grains  with 
an  accuracy  unmistakeably  distinct  to  the  ^th  of  a  grain.  • 

Though  freely  exposed  to  an  atmosphere  which  in  twelve  hours 
covers  a  polished  iron  surface  with  rust,  and  which  is  often  loaded 
with  fumes  of  hydrosulphuric  and  other  acids,  it  is  now  as  sensitive  as 
on  the  dav  of  its  construction. 

The  materials  of  which  this  balance  is  composed  are  to  be  found  in 
every  laboratory.  Their  first  cost  need  not  amount  to  5s.,  and  they 
can  be  put  together  by  the  chemist  himself  in  the  course  of  two  or 
three  hours,  so  as  to  be  in  perfect  working  order. 

To  those  operators  whose  object  is  the  attainment  of  accuracy  with 
the  smallest  expenditure  of  means,  it  is  hoped  that  a  desideratum  is 
here  supplied,  although  some  of  the  points  usually  considered  essential 
to  a  good  balance  appear  to  be  disregarded. 

The  beam  is  formed  of  glass  tube.  A  piece  of  barometer  tubing  of 
12  or  18  inches  in  length,  or  even  the  full  length  of  a  barometer  tube, 
if  economy  of  space  is  not  important,  may  be  employed.  Another 
glass  tube  of  about  3  inches  in  length,  and  of  diameter  and  thickness 
proportioned  to  the  weight  it  is  destined  to  bear,  is  attached  to  the 
beam  tube  at  right  angles,  at  about  the  middle  point  of  each.  Ex- 
actitude in  any  of  these  particulars  is  not  essential.  The  attachment 
may  be  made  by  any  convenient  means,  say  by  fine  iron  wire  cov- 
ered afterwards  with  sealing-wax  melted  on  to  it. 

If  a  portable  balance  be  desired,  a  suitable  stand  must,  of  course, 
be  provided ;  but  if  the  instrument  be  intended  to  occupy  a  permanent 
position,  it  may  be  made  to  work  upon  an  open  shelf,  and  the  present 
description  applies  to  the  latter  circumstances. 

Two  other  glass  tubes,  of  about  two  inches  in  length,  are  cemented 
longitudinally  upon  the  surface  of  the  shelf,  parallel  to  and  at  a  dis- 
tance of  1 J  inches  from  each  other. 

They  must  be  equal  to  each  other  in  diameter,  which  must  be  greater 
than  that  of  the  beam  tube,  or  they  must  be  raised  equally  to  some 
small  distance  above  the  surface  of  the  shelf,  so  that  when  the  trans- 
verse tube  attached  to  the  beam  is  placed  across  and  upon  them,  the 
beam  itself,  lying  between  and  parallel  to  them,  shall  be  raised  at  its 
centre  at  least  J-inch  above  the  shelf.  The  three  small  tubes  should 
be  selected  of  good  shape  and  polish. 
By  this  arrangement  the  beam,  when  in  equilibrium,  is  supported 
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upon  two*  points,  which,  owing  to  the  roundness,  smoothness,  hardness, 
and  chemical  inertness  of  the  material,  approximate  closely  to  mathe- 
matical points  not  liable  to  injury  from  oxidation  or  friction.  Knife- 
edges  working  upon  planes  of  whatever  substance,  are  not  theoretically 
so  perfect  in  action  as  the  above  points  of  support,  and  it  would  be 
difficult  with  the  finest  art  to  make  them  practically  more  sensitive. 

A  piece  of  sheet-copper  is  fastened  on  to  the  shelf  under  the  beam 
near  each  of  its  ends.  An  edge  of  each  piece  of  copper,  running  trans- 
versely to  the  shelf,  is  turned  up  at  right  angles  to  serve  as  a  support 
at  such  a  height  that,  when  one  end  of  the  beam,  loaded  with  its  full 
weight,  is  resting  upon  one  of  them,  the  other  end  may  be  separated 
from  its  "resting  place  by  about  ^th  of  an  inch.  If  the  under-surface 
of  the  beam  be  blackened  about  these  places  of  support,  the  separation 
shows  very  distinctly  against  a  white  surface  placed  behind. 


The  weights,  and  substanco  to  be  weighed,  are  both  applied  at  the 
same  end  of  the  beam  ;  the  other  end  being  compensated  by  a  constant 
counterpoise ;  a  peculiar  form  of  scale  pan  is  therefore  required.  It  is 
convenient  to  have  three  tiers  of  pans  hung  in  a  pyramidal  form  at  a 
suitable  distance  from  each  other  by  the  same  three  silk  strings.  The 
largest  and  lowest  is  destined  for  the  substance  to  be  weighed.  The 
middle  one  in  size  and  position  for  the  larger  weights,  and  the  smallest 
and  uppermost  pan  contains  the  weights  below  10  grs.  This  compound 
scale  pan  is  suspended  by  a  bent  wire  to  a  loop  formed  at  one  end  of 
a  short  silk  thread,  which,  passing  vertically  through  a  small  hole  in 
the  shelf,  and  bisecting  the  end-section  of  the  beam  tube,  is  cemented 
with  sealing  wax  on  the  upper  surface  of  the  tube.  The  thread  should 
lie  in  a  slight  notch  filed  on  the  upper  circumference  of  the  end  of  the 
beam,  and  should  hang  freely  from  it,  the  lower  circumference  being 
ground  away  to  prevent  contact.  The  thread  must  also  of  course  be 
carefully  protected  against  contact  with  the  sides  of  the  opening  in 
the  shelf.  The  better  way  is  to  make  an  opening  of  about  one  inch 
square  through  the  wood,  and  afterwards  to  cover  over  the  greater  por- 
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tion  by  four  Blips  of  window-glass  crossing  each  other,  and  leaving 
only  a  small  hole  in  the  centre  for  the  thread.  If  this  opening  be 
large,  the  balance  will  be  affected  by  currents  of  air  which  always  occur 
upwards  or  downwards  in  such  circumstances.  The  surface  of  the 
shelf  between  the  centre  of  the  beam  and  that  end  of  it  to  which  the 
pans  are  hung,  is  divided  into  10  equal  parts  by  ink  lines ;  and  a  pla- 
tinum rider  weighing  T'Qth  grain  is  applied  to  this  arm  of  the  beam, 
and  by  traversing  over  each  division  marked  on  the  shelf  causes  the 
variation  of  Tfoth  of  a  grain,  and  dispenses  with  the  use  of  weights 
smaller  thanT\jth  grain. 

The  sensitiveness  ofri  balance  is  proportional  to  the  approximation 
to  each  other  of  the  centres  of  suspension  and  of  gravity.  In  the  pre- 
sent instance,  the  centre  of  suspension  is  the  central  point  of  the  mid- 
section of  the  small  tubo  attached  to  the  beam,  and  since  the  weights 
of  the  beam  itself  and  of  the  scale  pans  and  their  contents,  are  referred 
to  a  point  much  below  this,  some  provision  is  required  by  which  the 
centre  of  gravity  of  the  whole  mass  may  be  considerably  raised,  and 
its  position  nicely  regulated.  The  provision  required  is  found  in  the 
mode  by  which  the  compensation  is  applied  at  the  end  of  the  beam  des- 
titute of  scale  pan. 

On  the  upper  side  of  the  compensation-end  of  the  beam  is  cemented 
horizontally  with  shell-lac,  a  table  of  window-glass  of  about  1  inch 
square  surface.  On  this  table  again  are  cemented,  by  the  same  means, 
in  vertical  juxtaposition,  two  glass  tubes ;  one  about  3  inches  high 
and  J-inch  in  diameter,  the  other  1  inch  high  and  f-inch  in  diameter. 
A  quantity  of  dry  pure  mercury  is  then  poured  into  the  tall  tube  until 
the  beam,  whose  scale  pan  is  loaded  with  about  §rds  the  weight  which 
it  is  destined  to  carry,  is  nearly  in  a  state  of  equilibrium.  If  the  tall 
tube  be  sufficiently  high  and  narrow,  it  will  then  be  found  that  the 
centre  of  gravity  has  risen  above  the  centre  of  suspension,  as  will  be 
evidenced  by  the  setting  of  the  beam  at  either  end  indifferently  accord- 
ing as  it  is  placed. 

Mercury  is  now  poured  gradually  into  the  shorter  tube,  and  after 
each  addition  weights  are  added  in  the  scale  pans  to  produce  equili- 
brium. By  every  such  addition  the  centre  of  gravity  will  be  propor- 
tionally lowered,  and  may  be  brought  with  the  utmost  nicety  within 
any  assignable  distance  from  the  centre  of  suspension. 

The  adjustment  will  suffice  for  the  purpose  of  the  balance,  when 
the  transference  of  the  rider  over  one  division  of  the  shelf  towards  the 
centre  of  the  beam  shall  raise  this  end  of  the  beam  from  its  supports, 
and  the  replacing  of  the  rider  in  its  former  position,  shall  restore  the 
preponderance  of  the  weights,  and  when  on  frequent  trial  this  is  the 
invariable  result. 

The  balance  is  thus  left  with  an  extremely  small  amount  of  overpoise. 
The  substance  to  be  weighed  is  placed  in  the  lowest  pan.  Weights 
are  removed  from  the  upper  pans,  and  ultimately  the  rider  is  moved 
over  the  arm  towards  the  centre,  to  the  point  at  which  the  beam  is 
first  caused  permanently  to  resume  its  normal  position.  The  sum  of 
the  weights  removed,  together  with  the  number  of  degrees  passed  over 
Vol.  XJCXVIII.— Thibd  8iaiis.— No.  3.— Sxptikbxb,  1850.  17 


Digitized  by  Google 


194 


Mechanics,  Physics,  and  Chemistry. 


by  the  rider  reckoned  as  TJ^ths  of  a  grain,  will  be  the  weight  re- 
quired. 

The  advantages  claimed  for  this  balance  are,  easy  construction, 
cheapness,  non-liability  to  injury  from  exposure  or  rough  handling, 
the  whole  operation  of  weighing  being  confined  to  one  end  of  the  beam 
without  loss  of  sensitiveness,  and  the  separation  of  the  large  from  the 
smaller  weights. 

The  engravings  illustrate,  in  plan  view  and  side  elevation  respect- 
ively, the  new  balance,  a  is  the  shelf ;  b,  the  beam  ;  ccc,  three  small 
tubes;  dd,  tubes  for  mercury;  three  scale  pans;  g,  glass  plates 
to  cover;  h,  hole  in  shelf;  p,  platinum  rider; 4,  small  table;  and  rr, 
copper  rests. 

The  method  of  mounting  is  not  inferior  in  sensitiveness  to  that  of 
the  best  constructed  instruments,  and  the  limits  of  its  sensitiveness 
are  far  from  being  reached  in  the  specimen  above  described.  As  an 
illustration  of  this  assertion,  the  following  rough  experiment  is  ad- 
duced. The  writer  constructed  a  balance,  of  which  the  beam  was  a 
tube  of  thick  glass  22  inches  long,  and  1  inch  in  external  diameter,  and 
weighing  alone  1J  lb.  The  scale  pan  was  loaded  with  a  weight  of  1  lb. 
The  compensation  was  then  readily  effected  with  mercury  to  such  accu- 
racy that  the  translation  of  a  platinum  rider  weighing  ^th  gr.  along  the 
beam,  over  a  space  equal  to  ^th  of  the  leugth  of  the  arm,  sufficed  to 
change  the  preponderance  in  favor  of  the  one  arm  or  the  other,  accord- 
ing to  the  direction  of  its  transference.  This  roughly-formed  balance, 
therefore,  which,  exclusive  of  the  scale  pan,  did  not  occupy  two  hours 
in  construction  and  preparation  for  use,  was  sensitive  to  a  weight  of 
^Jjfith  of  a  grain,  or  to  tq^ooo^  Part  °f  tnc  weight  to  be  estimated, 
and  about  2 00033 3th  part  of  the  whole  weight  supported  on  the 
fulcrum. 


Supply  of  Coal* 

M.  dc  Carnal,  one  of  the  greatest  owners  of  coal  mines  in  Prussia, 
in  a  statistical  work  on  coal  digging,  states  that  the  quantity  of  coal 
dug  in  1857  amounted  to  125,000,000  of  tons,  a  mass  which  piled  up 
6  ft.  high,  would  cover  a  geographical  square  mile.  The  lands  from 
which  the  coal  is  procured,  may  be  estimated  at  8000  square  miles, 
and  the  mean  depth  of  the  beds  of  coal  at  about  81  feet.  The  mass 
of  coal,  then,  known  to  exist  would  form  a  cube  of  10  miles.  If  we 
compare  this  enormous  bulk  of  coal  with  the  quantity  annually  con- 
sumed, we  may  confidently  affirm  that  there  is  enough  to  last  for 
36,000  years.  The  calculation  of  31  ft.  for  the  mean  depth  of  the 
beds  is,  perhaps,  too  low,  for  the  coal  fields  of  Liege  extend  to  55  ft., 
those  of  Staffordshire  to  151  ft.,  and  those  of  Ruhr  to  134  ft.  The 
coal  dug  in  1857  amounted  in  value  to  £37, 500,000  sterling,  a  gum 
far  beyond  that  realized  by  the  digging  of  the  precious  metals.  In 
England  some  calculations  have  been  made  with  regard  to  the  yield 
of  coal  in  our  own  country,  according  to  which  the  coal  fields  of  (Sreat 
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Britain  yield  63,000,000  tons  of  coal  per  year.  A  better  idea  of  the 
immense  commerce  of  England  could  not  be  formed  than  by  stating 
the  fact  that  at  Manchester  and  its  environs  a  motive  steam  power 
equal  to  1,200,000  horses  is  constantly  maintained,  to  support  which 
there  are  consumed  30,000  tons  of  coal  per  day,  or  9,500,000  a  year. 
In  the  manufacture  of  salt  alone  about  3000  tons  are  consumed  per 
day,  or  950,000  a  year.  The  Transatlantic  steamers  from  Liverpool 
and  other  ports  consume  700,000  tons  per  year,  and  the  manufacture 
of  gas  absorbs  10,000,000  tons  per  year.  The  export  of  coal  from 
England  reached,  in  1858,  6,078,000  tons.  It  is  estimated  that  Eng- 
land alone  could  furnish  enough  coal  for  the  consumption  of  the  whole 
of  Europe  for  4000  years. 


How  Great  Guns  are  Made.* 

In  our  last  week's  number  something  was  said  about  the  quality  and 
character  of  iron  requisite  for  producing  sound  heavy  guns,  and  the 
experiments  made  at  Woolwich  during  the  last  two  years  were  referred 
to.  This  week  we  propose  to  give  further  information  on  the  impor- 
tant subject,  and  more  especially  in  reference  to  the  furnaces  and 
other  appliances  connected  with  the  Woolwich  factories.  A  68  ft.  gun, 
when  finished,  is  17  feet  long,  28  inches  in  diameter  at  the  breech,  and 
weighs  95  cwt.   As  guns  of  this  description  are  cast  vertically,  and 
require  a  "  dead  head  "  of  considerable  magnitude  in  order  to  insure 
sufficient  density,  it  may  be  imagined  that  the  furnaces  are  matters  of 
important  consideration.  In  practice  it  was  found  advisable  to  use  two 
furnaces  in  the  melting  of  a  sufficient  quantity  of  iron  for  the  produc- 
tion of  one  such  gun  as  we  have  described.    The  Woolwich  furnaces 
would  each  hold  sufficient  molten  metal  for  the  casting  of  one  gun,  but 
as  it  was  not  possible  to  charge  with  ten  tons  of  pig  iron  at  once,  it 
was  found  better  in  every  way  to  charge  two  furnaces  with  five  tons, 
and  melt  simultaneously.    The  quality  of  the  iron  produced  in  this 
way  was  found  to  be  superior  to  that  resulting  from  one  furnace,  when 
a  portion  of  the  charge  must  have  been  melted  first  and  the  remainder 
afterwards.    Repeated  tests  proved  this  fact  to  demonstration,  and  it 
is  a  practical  point  of  much  consequence.  The  Woolwich  furnaces  are 
partly  constructed  of  Stourbridge  fire-brick,  but  the  beds  are  of  a  dif- 
ferent material.  The  throwing  in  of  old  "  carronades,"  "dead  heads," 
and  "  pigs,"  was  found  to  chip  off,  or  to  crack  and  destroy  the  fire- 
bricks, and  a  substitute  for  these,  in  the  construction  of  the  furnace 
beds,  had  to  be  found.  A  cheaper  substance,  and  one  which  admits  of 
easy  repair,  is  now  used.  It  is  composed  of  equal  parts  of  glass-grind- 
ers' sand  and  blackfoot  sand.  The  former  is  the  refuse  from  the  Thames 
patent  glass  works,  and  contains  a  considerable  admixture  of  fine  par- 
ticles of  glass,  and  the  latter  is  obtained  from  the  sand  pits  at  Charl- 
ton.   These  are  amalgamated,  rammed  hard  upon  the  foundation  of 
the  furnace,  and,  after  the  application  of  heat,  form  a  vitrified  surface, 

•  From  the  Loud.  Mechanics'  Maguine,  April,  I860. 


Digitized  by  Google 


196 


Mechanics,  Physics,  and  Chemistry. 


impervious  to  liquid  iron.   The  sand  furnace  bed  is,  in  point  of  effi- 
ciency and  economy,  immeasurably  superior  to  that  of  fire-brick,  and 
we  strongly  recommend  it.  With  respect  to  the  dimensions  of  the  fur- 
naces, it  may  be  stated  that  they  are  about  22  ft.  long,  from  centre 
of  fire-grate  to  centre  of  chimney;  5  ft.  2  in.  wide;  and  2  ft.  6  in.  in 
height  from  bed  to  crown.  The  fire-grate  is  5  ft.  2  in.  square,  and  open 
for  the  admission  of  air  at  the  end  of  the  furnace,  and  the  chimney  is 
60  ft.  in  height  and  2  ft.  6  in.  square.  The  furnaces  are  always  heated 
before  receiving  their  charges,  and  when  the  latter  are  sufficiently 
fluid  and  hot,  the  molten  streams  from  two  furnaces,  as  we  have  stated, 
are  made  to  flow  through  separate  channels  into  one  reservoir.  Here 
they  mingle  and  blend  for  a  little  time  in  one  harmonious  whole,  so  as 
to  equalize  any  difference  of  temperature  which  may  have  existed  prior 
to  their  being  tapped.   Metal  is  now  ladled  in  small  quantities  from 
the  reservoir  for  the  purpose  of  casting  testing  bars,  and  a  sluice  door 
being  opened  the  molten  ocean  courses  its  way  down  river-like  into 
the  centre  of  the  gun  mould,  which  is  placed  vertically,  and  mutzlo 
upwards  to  receive  it.   Scoria  and  other  impurities  float  upwards  as 
the  metal  rises,  and  great  precautions  are  taken  to  prevent  their  flow- 
ing with  the  iron  into  the  "  trunnions,"  which  they  would  weaken,  and 
thus  render  the  whole  casting  useless.    When  the  metal  reaches  to 
within  a  few  inches  of  the  guide  shute,  the  flood-gates  through  which 
it  flowed  are  shut  for  a  minute  until  the  shute  is  removed,  and  then 
again  opened  for  the  complete  filling  of  the  mould.  In  cooling  there 
is  a  great  subsidence  of  the  metal,  especially  in  the  centre,  but  the 
hollowness  thus  produced  is  in  the  dead  head  entirely,  and  by  no  means 
deteriorates  the  gun.  Everything  is  suffered  to  remain  in  statu  quo  for 
about  three  days  and  nights  after  the  pouring  operation.   The  mould 
is  then  opened,  and  the  casting,  usually  perfect,  is  prepared  by  lathe 
and  boring  mill  for  proving,  and  mayhap  for  battle.   Such  is  some  ac- 
count of  the  gestation  and  birth  of  a  great  gun,  and  which,  in  these 
non-piping  times  of  war,  may  be  acceptable  to  the  public  generally, 
and  certainly  must  be  to  the  scientific  reader. 


Bonellis  Electric  Loom.* 

At  the  meeting  of  the  7th  ult.  of  the  Acad6mie  des  Sciences,  M.  de 
Senazcourt  informed  the  members  that  M.  Froment  has  completed  im- 
portant improvements  in  the  electric  loom  invented  by  Chevalier  Bo- 
nelli,  director  of  the  Sardinian  telegraph,  which  figured  at  the  Paris 
Exhibition  of  1855,  and  a  commission  was  named  to  examine  it  and 
make  a  report  to  the  Academy.  M.  Chevreuil  stated  that  he  had  been 
to  see  it  at  work,  accompanied  by  tho  President  of  the  Chamber  of 
Commerce  and  other  gentlemen,  and  had  been  astonished  at  the  results 
obtained.  The  invention  consists  chiefly  in  replacing  the  Jacquard 
cards  by  a  thin  sheet  of  tin  on  which  tho  design  to  be  reproduced  on 
the  fabric  is  figured  with  varnish  or  isolating  ink.  The  beat  up  of  the 

•From  tho  Loud.  Mcchuuk*'  SlaKuinc,  April,  1850. 


Digitized  by  Google 


The  Oyster  Manufacture.  197 


batten  brings  a  metallic  comb,  formed  of  small  separate  teeth,  into 
contact  with  the  design,  when  some  of  the  teeth  touch  the  varnish  of 
the  design,  and  others  touch  the  metal ;  and  those  teeth  in  contact 
with  the  metal  alone  give  passage  to  the  electric  fluid  supplied  bj  a 
Bunsen  pile,  and  convey  it  to  the  small  electro-magnets  with  which 
they  are  connected  by  means  of  a  thin  copper  wire.  These  electro- 
magnets act  upon  an  equal  number  of  small  iron  rods  to  keep  them 
out  of  the  way  of  the  wires  of  the  Jacquard,  while  those  teeth  which  come 
in  contact  with  the  varnish  of  the  pattern  are  allowed  to  project  against 
the  wires  of  the  Jacquard,  to  act  upon  them  in  the  same  manner  as 
the  cards  now  used.  As  a  proof  of  the  ease  with  which  new  patterns 
can  be  applied,  when  the  Emperor  and' Empress  were  lately  visiting 
the  Ateliers  to  inspect  the  loom,  M.  Froment,  without  interrupting 
the  work,  replaced  the  design  in  course  of  execution  by  a  band  of  tin, 
on  which  he  had  written  the  words  Napoleon  III.,  which  were  seen  to 
follow  on  the  fabric,  the  flowers  composing  the  first  design. 


The  Oyster  3Ianufacture.* 

Although  oysters  are  not  exactly  spun  and  woven  like  cotton,  or 
smelted  and  rolled  like  iron,  their  artificial  production  has  advanced 
so  far  as  to  put  the  process  pretty  much  in  the  light  of  a  manufacture. 
The  sowing  and  breeding  of  oysters  has  long  been  an  important  branch 
of  our  industry ;  and  now  the  French  government  has  set  steadily  to 
work  with  the  matter,  on  a  grand  scale,  on  the  coast  of  France.  The 
place  chosen  for  the  experiments  in  question,  is  a  part  of  the  Bay  of 
St.  Brieuc,  a  spot  naturally  well  situated,  and  which,  for  an  extent 
of  12,000  hectares  (2J  acres  each,)  is  very  favorable  for  the  breeding 
of  oysters,  the  bottom  being  shelly  sand,  slightly  mixed  with  clay  or 
mud.   The  tide,  which  there  runs  from  N.  W.  to  S.  W.,  and  from  S.  W. 
to  N.  W.,  at  the  rate  of  about  three  miles  an  hour,  keeps  the  water 
constantly  renewed,  and  carries  off"  all  unhealthy  deposits,  and  con- 
tracts, by  breaking  against  the  rocks  on  the  shore,  the  necessary  vivify- 
ing properties.  The  immersion  of  the  breeding  oysters  was  commenced 
in  March  and  concluded  about  the  end  of  April,  during  which  time 
about  3,000,000  of  oysters,  taken  some  from  the  sea  and  others  from  the 
banjos  at  Cancale  and  Treguler,  were  distributed  in  ten  longitudinal 
beds  in  different  parts  of  the  bay,  forming  together  a  superficies  of  1000 
hectares.  The  position  for  these  banks  had  been  traced  out  beforehand 
on  a  chart,  and  floating  flags  were  placed  to  direct  the  movement  of 
the  vessels  engaged  in  the  operation.   In  order  that  the  immersion  of 
the  oysters  should  be  made  with  perfect  regularity,  and  that  the  female 
oysters  should  not  be  injured  by  lying  too  thickly  one  over  the  other, 
two  steamers,  towing  boats  laden  with  oysters,  proceeded  from  ono 
end  of  the  bank  marked  out  to  the  other,  letting  down  the  oysters  as 
they  went,  and  then,  when  reaching  the  other  end,  turning  round  and 
retracing  their  way,  thus  distributing  the  fish  with  as  much  regularity 
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as  a  plough  could  turn  up  a  furrow  in  a  field.  After  haying  laid  down 
the  oysters  in  conditions  most  favorable  for  their  multiplication,  it  was 
necessary  to  organize  around  and  over  them  prompt  means  for  collect- 
ing the  spawn,  and  constraining  it  to  fix  itself  on  the  spot.  One  of 
the  plans  adopted  to  accomplish  this  object  was  to  cover  the  bottom 
of  the  new  bed  with  old  oyster  shells,  so  that  not  a  single  embryo 
could  fall  without  finding  a  solid  body  to  fix  itself  to.  The  second 
plan,  as  already  stated  in  a  former  report,  was  to  place  long  lines  of 
boughs  of  trees,  arranged  like  fascines,  from  one  extremity  of  each 
bed  to  the  other.  These  fascines  were  ballasted  by  a  weight  placed  at 
the  bottom,  and  the  tops  of  them  when  fixed  in  their  position,  stood 
about  eighteen  or  twenty  inches  above  the  bed  of  oysters,  and  thus 
prevented  any  of  the  spawn  from  being  carried  away  by  the  current. 
These  fascines  were  placed  by  men  with  diving  dresses.  As  the  cords 
with  which  the  fascines  were  at  first  fastened  would  soon  wear  ont, 
the  report  states  that  they  may  hereafter  be  replaced  by  small  chains 
of  galvanized  iron,  manufactured  for  the  purpose  in  the  arsenals  of 
the  State.  The  most  exact  indications  have  been  made  on  the  chart 
of  the  bay,  so  that  the  fascines  may  be  taken  up  as  regularly,  in  or- 
der that  the  oysters  attached  to  them  may  be  collected,  as  a  farmer 
could  pick  the  fruit  from  his  trees.  The  report  then  goes  on  to  say 
that,  although  six  months  have  scarcely  elapsed  since  the  operation* 
were  performed,  the  result  has  exceeded  the  most  sanguine  expecta- 
tions. The  banks  of  Cancale  and  of  Granville,  in  their  most  prosper- 
ous days,  never  showed  such  an  amount  of  production.  The  fascines 
have  on  their  branches  such  clumps  of  oysters  that  they  resemble  trees 
in  an  orchard,  the  boughs  of  which  are  in  the  spring  hidden  by  the 
exuberance  of  the  blossoms.  They  may  be  called  real  petrefactions. 
One  of  those  fascines,  which  had  been  brought  to  Paris  in  order  that 
his  Majesty  might  judge  of  the  effect  of  the  plan,  had  young  oysters 
on  it  to  the  number  of  20,000.  They  are  already  more  than  an  inch 
in  diameter,  and  they  only  occupied  in  the  water  the  space  which 
would  be  covered  by  a  sheaf  of  corn  in  a  field.  These  oysters,  when 
they  have  arrived  at  perfection,  will  be  worth  at  the  current  price,  at 
least  £16.  The  bay  of  St.  Brieuc  will  consequently  become  a  really 
rich  treasury,  if  other  beds  similar  to  those  already  formed  be  laid 
down  there. 


How  the  Earth  is  Peopled.* 
The  Director  of  the  Statistical  Bureau  of  Berlin  furnishes  the  fol- 
lowing curious  statement: — "The  population  of  the  whole  earth  is 
estimated  to  be  1,288,000,000,  viz  :— Europe,  272,000,000 ;  Asia, 
755,000,000;  Africa,  200,000,000;  America,  59,000,000;  and  Austra- 
lia, 2,000,000.  The  population  of  Europe  is  thus  subdivided: — Russia 
contains  62,000,000;  the  Austrian  States,  36,398,620;  France,  36,- 
039,364 ;  Great  Britain  and  Ireland,  27,488,853 ;  Prussia,  17,089,407  ; 
Turkey,  18,740,000;  Spain  15,518,000;  the  Two  Sicilies,  8,616,922; 
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Sweden  and  Norway,  5,072,820 ;  Sardinia,  4,976,034 ;  Belgium,  4,607,- 
066;  Bavaria,  4,647,239;  the  Netherlands,  3,487,617;  Portugal, 
3,471,199;  the  Papal  States,  3,100,000;  Switzerland,  2,494,500; 
Denmark,  2,468,648.  In  Asia,  the  Chinese  Empire  contains  400,000,- 
000;  the  East  Indies,  171,000,000;  the  Indian  Archipelago,  80,000,000 ; 
Japan,  35,000,000 ;  Hindostan  and  Asiatic  Turkey,  each  15,000,000. 
In  America,  the  United  States  are  computed  to  contain  23,191,876 ; 
Brazil,  7,677,800 ;  Mexico,  7,661,520.  In  the  several  nations  of  the 
earth  there  are  335,000,000  of  Christians  (of  whom  170,000,000  are 
Papists,  89,000,000  Protestants,  and  76,000,000  followers  of  the  Greek 
Church).  The  number  of  Jews  amounts  to  5,000,000;  of  these  2,890,750 
are  in  Europe,  viz: — 1,250,000  in  European  Russia,  853,304  in  Aus- 
tria, 234,248  in  Prussia,  192,176  in  other  parts  of  Germany,  62,470 
in  the  Netherlands,  33,953  in  Italy,  73,995  in  France,  36,000  in  Great 
Britain,  and  70,000  in  Turkev.  The  followers  of  various  Asiatic  re- 
ligions are  estimated  at  600,000,000,  Mahomedans  at  160,000,000, 
and  "Heathens"  (the  Gentiles  proper),  at  200,000,000. 


On  the  Practical  Bearing  of  the  Theory  of  Electricity  in  Submarine 
Telegraphy,  the  Electrical  Difficulties  in  Long  Circuits,  and  the 
Conditions  requisite  in  a  Cable  to  insure  rapid  and  certain  commu- 
nication.*   By  S.  Alfred  Varley,  Assoc.  Inst.  C.  E. 

('Continued  from  page  138.J 

There  are  only  two  ways  of  reducing  induction,  the  one  is  to  in- 
crease the  thickness  of  the  insulating  material,  and  so  render  the  con- 
ditions less  favorable  for  its  development,  and  thus  approach  the  con- 
ditions of  a  suspended  circuit,  where  the  induction  having  to  take 
place  through  a  considerable  space  of  air — a  dielectric  of  very  low 
specific  inductive  capacity — there  is  but  little  accumulation  of  statical 
charge,  and  consequently  the  impetus  is  almost  entirely  directed  for- 
ward, and  scarcely  diverted  laterally  to  any  appreciable  extent. 

In  gutta  percha  covered  wires,  when  the  insulating  material  is  in- 
creased in  size,  it  has  been  shown  that  the  full  effect  of  the  increased 
thickness  is  not  obtained,  owing  to  the  outer  surface  increasing  at  the 
game  time. 

There  is  also  another  quality  possessed  by  resinous  substances,  and 
probably  by  gutta  percha,  worthy  of  consideration.  It  is  the  property 
of  absorbing  a  charge  in  the  mass  of  the  substance,  instead  of  its  being 
confined  entirely  to  the  surface;  the  tendency  of  this  will  be  to  still 
further  reduce  the  advantage  of  an  increased  thickness  of  insulating 
material. 

A  reference  to  first  principles  will  make  this  clearer. 

All  bodies  insulate  to  a  certain  extent,  and  the  only  difference  be- 
tween a  so-called  conductor  and  insulator  that  would  appear  to  exist, 
is  a  difference  of  degree,  and  if  a  charged  body  is  brought  into  the 
neighborhood  of  an  insulated  conductor,  induction  will  take  place 
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through  it  in  the  same  way  as  through  a  dielectric,  but  owing  to  the 
particles  of  conducting  substances  possessing  the  property  of  readily 
communicating  their  forces  one  to  another,  the  inductive  force  devel- 
oped at  the  further  extremity  will,  within  certain  limits,  be  scarcely 
affected  by  the  length  of  the  conductor  through  which  induction  is 
taking  place. 

The  absorption  of  a  charge  within  the  substance  of  the  dielectric 
is  an  approach  to  this  condition,  but  its  practical  moment  when  gutta 
percha  is  tho  insulating  substance  has  to  be  determined  by  experi- 
ment. 

Lessening  the  induction  by  reducing  the  resistance  has  next  to  be 
considered. 

The  first  thing  obviously  will  be  to  obtain  a  metal  of  the  highest 
specific  conducting  power,  for  could  the  sectional  area  be  diminished 
without  increasing  the  resistance,  the  induction  would  be  reduced  pro- 
portionately to  the  decrease  in  the  surface.  The  next  will  be  to  increase 
the  sectional  area  of  the  conductor,  and  although  this  involves  increased 
surface,  yet  therc  will  be  a  gain;  for  when  the  diameter  of  a  wire  is 
enlarged,  the  surface  over  which  the  amount  of  induction  extends  does 
not  increase  in  the  same  ratio  as  the  sectional  area  which  determines 
tho  resistance  opposed  by  a  conductor.  To  make  this  clearer,  let  four 
cables  arranged  side  by  side  be  employed  as  one  conductor. 

Such  an  arrangement  will  possess  four  times  the  sectional  area,  and 
oppose  only  one-fourth  the  resistance;  in  other  words,  the  same  ten- 
sion of  current  will  force  through  four  times  the  dynamic  quantity  of 
electricity  that  would  be  generated  through  the  single  cable  when  used 
alone.  Signals  would  not,  however,  be  transmitted  more  rapidly 
through  the  four  cables  than  through  the  one,  for  although  the  conduct- 
ing power  has  been  increased  four  times,  the  surface  has  been  quad- 
rupled also,  which  will  exactly  counterbalance  the  lessened  resistance  ; 
but  merge  the  four  into  one,  the  external  inductive  surface  will  then 
be  halved,  whilst  tho  sectional  area  will  remain  tho  same  as  before, 
and  there  will  be  only  half  the  induction  manifested. 

It  therefore  follows  when  a  wire  is  enlarged,  that  as  the  sectional 
area  increases  as  the  square,  whilst  the  surface  increases  only  in  regu- 
lar proportionals,  the  relative  balance  of  forces  in  favor  of  rapidity  of 
conduction  will,  in  a  submarine  conductor  of  a  given  size,  be  twice  the 
amount  of  that  in  a  wire  of  half  the  diameter. 

I  would  now  attempt  an  explanation  of  how  it  happened  that  an 
actual  retardation  was  observed  in  some  of  the  experiments  with  the 
Atlantic  cable  when  a  conductor  of  enlarged  sectional  area  was  em- 
ployed ;  and  on  this  head  I  would  again  quote  from  my  remarks  on  a 
former  occasion: — 

"  In  the  experiments  to  ascertain  whether  any  advantage  would 
result  from  the  use  of  an  increased  sectional  area  of  metallic  conduc- 
tor, recourse  was  had  to  joining  the  cables  side  by  side,  the  increased 
inductive  surface  with  such  an  arrangement  involved  having  possibly 
been  overlooked.  This  will  account  not  only  for  an  increased  speed 
not  having  been  obtained,  but  for  an  actual  retardation  having  bee  a 
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noticed.  Electro-magnetic  induction  coils  do  not  create  electricity,  they 
simply  offer  a  ready  means  of  converting  electricity  of  a  low  tension  and 
considerable  dynamic  quantity  into  electricity  of  very  high  tension  and 
small  dynamic  quantity.  The  quantity  evolved  by  them  is  always  smaller 
in  proportion  as  the  intensity  is  greater.  Both  cannot  readily  be  ob- 
tained together,  and  if  a  very  high  intensity  is  required,  the  quantity 
must  be  sacrificed,  unless  the  size  of  the  apparatus  is  immensely  in- 
creased. This  difficulty  has  evidently  been  appreciated,  as  the  induc- 
tion coils  used  by  the  Atlantic  Telegraph  Company  are  of  large  size 
and  great  length,  so  as  to  obtain  high  tension  with  an  appreciable 
dynamic  quantity.  Nevertheless,  there  is  little  doubt  but  that  the 
quantity  evolved  even  by  these  machines,  when  compared  with  that 
generated  from  voltaic  batteries,  is  small.  This  being  the  case,  on 
giving  the  current  a  larger  number  of  channels  to  rush  into,  there  is 
not  enough  electricity  to  fill  the  wires,  consequently  the  tension  of  the 
current  will  be  very  much  lowered.  The  effect  of  this  will  be  that  a 
longer  time  will  elapse  before  the  tension  of  the  wire  will  be  raised 
sufficiently  high  at  the  further  extremity  to  render  itself  apparent  on 
the  instrument.  To  obtain,  under  such  conditions,  the  same  speed 
with  four  cables  as  would  be  obtained  with  one  alone,  it  would  be  ne- 
cessary to  employ  four  of  these  induction  coils,  ranged  side  by  side, 
and  worked  with  four  times  the  battery  surface,  so  as  to  generate  four 
times  the  dynamic  quantity  of  electricity.  When  qualified  with  these 
conditions,  under  which,  no  doubt,  the  experiments  were  tried,  the 
reasoning  contained  in  the  Atlantic  Telegraph  Company's  pamphlet, 
given  in  an  earlier  portion  of  this  paper,  is  correct.  It  is  precisely  a  case 
of  having  four  Leyden  arrangements  to  charge  instead  of  one.  A  tele- 
graph  cable  is,  in  fact,  a  Leyden  arrangement,  which  has  to  be  charged  to 
a  certain  degree  of  saturation,  before  signals  are  obtained.  The  degree 
to  which  it  has  to  be  charged,  statically,  depends  upon  the  extent  of 
inductive  surface  compared  to  the  conductibility  of  the  metallic  core. 
In  a  circuit  where  the  conductibility  of  the  metallic  core  is  very  great, 
compared  with  the  inductive  surface  of  the  insulating  material,  no  high 
degree  of  statical  charge  can  take  place,  and  signals  will  pass  quickly. 
The  opposite  effect  will  be  noticed  in  a  circuit  where  the  inductive 
surface  is  very  large  compared  with  the  conductibility  of  the  metallic 
core.   The  wire  will  then  have  to  be  statically  charged  very  highly, 
before  a  perceptible  current  will  flow  from  the  further  extremity,  and 
signals  will  be  obtained  proportionately  more  slowly."* 

The  reason  why  signals  are  found  to  pass  when  magneto-electric 
induced  currents  are  employed  in  place  of  voltaic  ones  arises,  I  believe, 
not  from  any  specific  difference  between  them,  but  simply  from  the 
tension  of  the  induced  currents  being  very  much  greater  than  any  vol- 
taic ones  which  have  been  employed. 

On  this  head  I  will  say  nothing  further  here,  but  would  refer  those 
who  may  take  an  interest  in  it  to  my  paper  of  a  former  occasion,  where 
I  have  fully  entered  into  this  subject,  and  also  attempted  an  explana- 
tion of  how  it  has  happened  that  in  the  experiments  with  voltaic 

•  Vide,  "  The  Atlantic  Telegraph." 
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currents,  of  varying  intensities,  no  difference  of  speed  has  as  yet  been 

observed. 

The  amount  of  retardation  which  will  be  experienced  in  submarine 
circuits  possessing  conductors  of  varying  resistance,  and  insulated  with 
different  thicknesses  of  insulating  material,  it  appears  to  me  can,  com- 
paratively speaking,  be  readily  determined  by  actual  experiment. 

I  have  for  a  long  time  been  engaged  in  designing  an  apparatus  for 
this  purpose,  and  at  the  time  I  arranged  to  give  this  paper,  I  fully  ex- 
ected  to  have  had  the  apparatus  completed  by  this  time,  and  to  have 
een  able  to  have  laid  it  before  you  on  this  occasion ;  and,  though  I 
regret  not  being  able  to  do  this,  yet  I  feel  I  have  sufficiently  advanced 
to  warrant  my  explaining  the  principles  of  its  construction. 

The  principles  upon  which  it  is  based  are :  that  a  body  which  offers 
the  same  resistance  as  another,  without  reference  to  its  substance  or 
length,  may,  as  far  as  conducting  power  is  concerned,  be  considered 
electrically  the  same.  If  we  make  use  of  a  substance  or  metal  of  any 
inferior  specific  conducting  capacity  to  that  of  the  metal  employed  in 
submarine  circuits,  and  also  of  greatly  diminished  sectional  area,  the 
same  resistance  as  that  offered  by  the  very  longest  circuits  can  be  ob- 
tained in  a  very  small  compass ;  and  such  an  arrangement  will,  as  far 
as  simple  conducting  power  is  concerned,  fairly  represent  a  long  sub- 
marine circuit. 

The  induction  which  manifests  itself  in  submarine  circuits  can  also 
be  obtained  if  the  conditions  for  its  development  are  as  favorable  as 
they  are  in  submarine  conductors. 

The  apparatus  consists  1st,  of  a  scries  of  resistances,  the  values  of 
which  are  known. 

2d,  Of  a  series  of  induction  plates,  the  values  of  which,  when  com- 
pared with  a  given  surface  of  gutta  percha  coated  wire,  are  also  known. 

3d,  A  mechanical  arrangement  to  accurately  measure  minute  pe- 
riods of  time. 

By  a  combination  of  these  resistances  and  the  induction  plates,  a 
conductor,  which  will  fairly  represent  a  submarine  circuit,  will  be 
obtained. 

The  resistance  can  be  diminished  or  increased,  and  the  inductive 
surface  can  be  doubled  or  halved  at  pleasure,  and  thus  circuits  with 
conductors  of  varying  lengths  and  sectional  area,  and  different  thick- 
nesses of  insulating  material,  be  imitated,  and  the  law  which  governs 
the  retardation  in  the  transmission  of  telegraphic  signals  determined 
by  direct  experiment. 

It  may  be  argued  that  as  the  inductive  surface  in  a  telegraphic  cir- 
cuit is  uniformly  spread  throughout,  a  series  of  induction  plates  will 
not  present  the  same  conditions,  but  it  is  evident  that  they  may  be 
divided  throughout  also,  and  although  they  will  not  then  precisely 
represent  what  is  actually  the  case,  the  result  will  approximate  very 
closely  to  those  obtained  from  a  submarine  conductor. 

Perhaps  it  would  have  been  prudent  not  to  have  called  attention  to 
an  apparatus  before  its  completion.  I  have  done  so,  however,  because 
I  have  felt  it  was  due  from  me  to  endeavor,  at  least,  to  point  out  how 
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some  of  the  important  problems  involved  in  submarine  telegraphic 
communications  between  distant  stations  may  be  resolved. 

The  chief  deductions  from  what  has  been  brought  forward  in  this 
paper  are : — 

1st,  That  the  metallic  core  of  a  submarine  cable  should  be  composed 
of  a  conductor  of  the  highest  specific  conducting  capacity. 

2d,  That  a  decrease  in  the  retardation  which  is  caused  by  the  in- 
duction that  takes  place  in  submarine  circuits,  can  only  be  obtained 
by  increasing  the  thickness  of  the  insulating  material,  or  by  using  a 
wire  of  larger  dimensions ;  but  that  it  will  be  better  to  do  this  by  en- 
larging the  sectional  area  of  the  conductor  as  much  as  is  practicable. 

In  designing  a  cable  there  are  many  considerations  besides  those  of 
its  simple  electrical  qualifications  which  have  to  be  entertained.  The 
object  to  be  obtained  is  the  best  result  with  the  most  economical  invest- 
ment of  money.  Arc  the  proportions  which  were  adopted  in  the  At- 
lantic cable  the  best  to  ensure  this  ? 

The  weight  of  the  conducting  coil  in  this  cable  is  about  93  lbs.  to 
the  mile,  the  value  of  which,  speaking  roughly,  would,  I  suppose,  be 
about  as  many  shillings.  AVhcn  served  with  gutta  percha  its  value  was 
raised  to  .£40  per  mile.  The  iron  sheathing  and  getting  the  cable  on 
board  brought  its  value  up  to  .£100  per  mile.  The  expenditure,  how- 
ever, did  not  cease  here ;  there  were  the  hire  of  ships,  salaries  of  staff, 
&c,  &c.  In  this  cable,  therefore,  only  four  per  cent,  at  the  outside 
was  invested  in  the  conductor  upon  which  the  transmission  of  the  mes- 
sages depended. 

If  the  views  which  I  have  brought  forward  are  correct,  a  conductor 
of  double  the  diameter  would  only  possess  half  the  amount  of  retard- 
ing force  of  one  of  half  the  size.  Such  a  conductor,  at  the  very  out- 
side, would  not  cost  more  than  £19  per  mile,  and  the  increased  ex- 
penditure, in  serving  such  a  conductor  with  gutta  percha,  and  giving 
it  an  iron  sheathing,  would  not,  comparatively  speaking,  be  very  large ; 
the  expenses  of  the  staff  and  the  hire  of  ships  would  be  about  the  same 
in  both  cases :  the  latter  would  be,  perhaps,  increased  slightly,  but  not 
to  any  material  amount. 

There  are  a  great  many  other  points  which  should  be  entertained 
in  such  a  paper  as  this,  but  the  paper  has  already  run  out  to  such  a 
length  that  I  will  not  trespass  any  further  on  your  patience;  and  in 
conclusion  I  would  only  add,  that  if  the  ventilation  of  the  subject, 
through  the  medium  of  this  communication,  should  tend  in  any  way 
to  the  progress  of  Electric  Telegraphy,  the  object  of  its  author  will 
have  been  obtained.* 

Discussion. — The  Chairman,  in  inviting  the  electricians  present  to 
take  part  in  the  discussion,  would  call  their  attention  to  the  generally 
scientific  character  of  the  paper,  although  there  was  a  passage  towards 
the  close  of  it  which  opened  up  a  practical  question  of  great  import- 

•8«e  excerpt  minutes  of  Proceedings  of  the  Institution  of  CM1  Engineers,  Vol.  XtL,  Session  1866-'57. 

S*«  44  The  Atlantic  Telcjrraph.  A  Ilintory  of  Preliminary  Experimental  Proceedings,  Ac,  published  bj 
order  of  tb«  tMroctont  of  the  Company,"  pages  20,  23,  25,  26,  and  40. 

See  also  the  Kn^irutmt  December  and  January,  1858-'S9.  "A  discussion  on  the  Induction  in  Submarine 
Circuit*,  1)j  X.  T.     G.  Blair,  M.A.,  Telegraphic  Engineer,  and  J.  Tatlook. 
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ance.  Even  if  this  bad  not  been  so,  he  thought  in  a  society  like  this, 
■where  they  dealt  generally  with  the  practical  application  of  scientific 
principles,  he  would  have  been  justified  in  inviting  gentlemen  to  enter 
more  particularly  into  the  practical  application  of  the  theory  which 
had  been  so  ably  brought  before  them.  He  would  call  their  attention 
especially  to  one  view  which  had  been  expressed  very  clearly  with 
regard  to  the  difference  which  existed  between  the  Leyden  jar  and  a 
long  line  of  insulated  wire  with  a  distant  termination  connected  with 
the  earth.  Mr.  Varley  had  put  before  them  what  insulation  practically 
was  in  such  a  case.  It  was  not  the  separation  of  a  body  in  an  electri- 
cal state  entirely  from  all  surrounding  substances,  but  the  amount  of 
resistance  offered  by  the  long  wire  before  it  terminated  in  the  earth. 
This  distinction  had  been  brought  before  them  in  a  very  lucid  manner, 
and  he  thought  they  were  much  indebted  to  Mr.  Varley  for  having 
done  so.  He  hoped  gentlemen  present  would  give  their  ideas  as  to  the 
proportion  of  metallic  conductor  that  should  be  used  in  long  lengths 
of  submarine  cables,  such  as  that  between  this  country  and  America; 
also,  as  to  the  mode  in  which  the  conducting  medium  should  be  con- 
structed— whether  of  a  single  or  a  compound  wire.   This,  however, 
was  not  the  whole  question ;  they  had  to  consider  not  only  the  thick- 
ness of  the  wire  and  insulator,  but  also  whether  the  insulating  sub- 
stance— gutta  percha — was  the  best  that  could  be  adopted  for  the 
purpose,  and  whether  before  the  next  great  experiment  was  tried  with 
an  Atlantic  cable,  they  could  not  obtain  further  light  with  respect  to 
the  insulating  medium  that  was  best  adapted  to  a  length  of  cable  of 
that  description,  both  as  to  cheapness  and  the  power  of  resisting  the 
pressure  of  the  water,  although  he  thought  cheapness  in  that  part  of 
the  conductor  was  a  matter  of  minor  importance.   It  appeared  that 
the  conductor  itself  was  only  4  per  cent,  of  the  whole  cost  of  the  last 
great  experiment  to  America.  The  additional  cost  of  the  conducting 
medium,  even  to  the  extent  of  8  or  10  per  cent.,  was  not  to  be  con- 
sidered for  a  moment,  but  the  point  was,  whether  by  increasing  the 
dimensions  of  the  conducting  medium,  they  did  not  at  the  same  time 
increase  the  amount  of  induction.  He  should  be  glad  to  hear  the  views 
of  Mr.  Walker  on  this  subject,  as  that  gentleman's  experience  would 
be  most  valuable. 

Mr.  C.  V.  Walker  had  attended  to  listen  and  learn,  rather  than 
obtrude  his  own  views  upon  the  meeting,  but,  being  called  upon,  he 
would  offer  a  few  observations.  The  difference  which  Mr.  Varley 
remarked  between  the  Leyden  jar  and  a  submarine  cable,  was  that  which 
was  generally  recognised ;  it  was  simply  a  difference  of  degree  as  to 
the  relative  states  of  the  inner  and  outer  coating.  The  cable  did  prac- 
tically possess  all  the  distinctive  character  of  the  Leyden  jar,  notwith- 
standing that  the  inner  and  outer  coatings  were  connected,  as  the  ex- 
periments made  with  the  Atlantic  cable  illustrated.  The  experiments 
worked  out  in  the  early  part  of  the  paper  to  determine  the  law  of  in- 
duction, would  be  found  very  clearly  laid  down  by  Sir  William  Snow 
Harris  in  the  little  book  published  by  Weale.  He  had  shown  that  the 
law  of  induction  was  inversely  as  the  distance,  and  directly  as  the 


Digitized  by  Google 


On  the  Theory  of  Electricity  in  Submarine  Telegraphy.  205 

surface.  The  next  clause  of  the  paper  referred  to  "intensity.' *  This 
term  had  led  to  much  confusion ;  moreover  he  thought  in  the  present 
state  of  electrical  science  the  conditions  regarding  conduction  were  far 
more  completely  expressed  by  the  formula  of  Professor  Ohm,  than  by 
Mr.  Varley's  diagrams.  Another  question  in  connexion  with  subma- 
rine cables  was  the  size  of  the  conducting  wires.  This  was  a  very  im- 
portant one,  and  he  was  quite  sure  they  would  think  he  was  possessed 
of  very  little  modesty  if  he  ventured  to  give  judgment  upon  a  matter 
which,  in  his  opinion,  was  so  entirely  a  question  of  experiment  that  he 
only  wondered  the  great  cable  was  laid  down  before  this  important 
point  had  been  satisfactorily  investigated,  so  as  to  put  the  matter  be* 
yond  the  possibility  of  question,  whether  that  conducting  strand  of 
seven  wires  was  too  large  or  too  small.   An  opportunity  occurred  to 
him  to  try  some  experiments  with  seven  or  eight  distinct  miles  of  in- 
sulated wires  of  different  sizes  and  different  thicknesses  of  gutta  percha 
insulation.  The  wires  were  in  lengths  of  about  one  mile  each,  and  the 
results  of  those  experiments  were  decidedly  in  favor  of  a  small  wire  as 
the  conducting  medium.  There  were  many  points  in  connexion  with 
small  wires  worthy  of  consideration,  one  of  which  was  cheapness,  be- 
cause, although  the  per  centage  of  saving  upon  a  mile  of  wire  was 
small,  yet  the  saving  would  be  very  great  in  a  cable  to  extend  across 
the  Atlantic.  The  smaller  the  wire  was  the  greater  the  insulating 
power  obtained  from  the  same  amount  of  gutta  percha.   The  alleged 
advantage  of  the  smaller  wire  was,  that  there  was  a  greater  resistance 
in  the  circuit :  but,  in  the  pamphlet  published  by  the  Atlantic  Tele- 
graph Company,  the  experiments  made  by  Mr.  Reid  were  described, 
from  which  it  appeared  that  he  sent  a  signal  through  1000  miles  of 
cable  with  a  battery  of  two  plates  only,  excited  by  his  tongue,  so  that 
the  resistance  to  be  overcome  by  that  small  battery  could  not  have 
been  great.  Another  point  was  the  return  wire,  and  upon  that  he  con- 
sidered the  whole  question  of  the  Atlantic  cable  turned.  What  helped 
them  on  the  one  hand  hindered  them  on  the  other.  The  effects  of  the 
magnetic  disturbances  of  the  earth  would  be  obviated  by  a  return  wire. 
If  two  lines  of  cable  were  laid  down,  and  the  current  passed  to  New- 
foundland by  one  wire  and  returned  by  the  other,  this  inconvenience 
would  be  got  rid  of,  but  they  would  have  the  other  inconveniences 
which  Mr.  Varley  had  laid  before  them.   If  the  two  wires  formed  por- 
tions of  the  same  cable  they  would  cause  a  greater  amount  of  retarda- 
tion, because  one  wire  would  polarize  the  other.  But  if  two  wires  were 
used  in  tho  same  cable  in  a  somewhat  different  fashion,  namely,  if  one 
was  laid  as  tho  centre  wire,  and  the  other  carried  spirally  round  it, 
and  the  current  divided  between  the  two  wires,  the  polarization  would 
be  very  much  reduced,  if  not  entirely  annihilated.   Those  two  wires, 
however,  would  act  externally  upon  the  outer  coating,  which  would 
render  the  advantage  nugatory.    In  his  opinion  the  next  Atlantic 
cable  would  not  be  coated  with  an  iron  jacket,  as  the  former  one  had 
been  ;  bo  t  a  coating  of  hemp  and  other  non-conducting  materials  would 
be  employed.  It  might  be  interesting  to  the  meeting  to  know  the  time 
▼ou  XXXVIII.— Third  Skries.-No.  3.— Ssptimbsb,  1859.  18 
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it  actually  took  to  send  signals  through  the  Atlantic  cable.  By  White- 
house's  induction  coil  it  took  1}  seconds,  whilst  the  battery  current 
was  6  seconds  in  its  passage  through,  at  least  as  far  as  he  recollected. 

Professor  Tyndall  said  that  the  paper  displayed  a  considerable 
amount  of  research,  and  an  extensive  acquaintance  with  the  ordinari- 
ly accepted  laws  of  electricity,  as  well  as  with  the  phenomena  of  re- 
tardation and  induction.  He  would  express  the  feeling  that  beset  him, 
as  he  heard  the  paper  read ;  and  he  spoke  with  all  frankness  and  all 
respect  to  Mr.  Varley  and  those  who,  like  him,  were  engaged  in  these 
researches,  when  he  said  that  knowledge  such  as  had  been  displayed 
in  this  paper,  ought  to  be  somewhat  like  the  manure  that  was  applied 
to  agricultural  purposes:  it  ought  to  be  put  under  ground,  and  new 
fruits  ought  to  sprout  from  it.   He  had  been  looking  intently  for  the 
results  of  this  knowledge  which  had  been  brought  before  them;  some  of 
it  was  interesting,  but  for  the  most  part,  it  did  not  deal  with  facts,  but 
rather  with  conjecture,  more  or  less  ingeuious.   The  whole  subject  in- 
volved a  complicated  problem.   There  was  not  a  shadow  of  doubt  that 
each  element  of  it  could,  by  proper  experiment,  be  separated  from 
the  rest,  and  its  due  influence  described  with  certainty;  and  this 
was  what  ought  to  be  done,  instead  of  speculating  upon  the  laws  of 
electricity.    He  thought  those  speculations  ought  to  be  the  private 
property  of  the  man  who  worked  the  subject;  they  ought  to  guide  him 
in  his  searches  after  facts;  and  if  he  produced  the  facts,  he  could  then 
show  the  connection  there  was  between  the  facts  and  the  first  princi- 
ples of  the  science.   He  would  refer  more  particularly  to  what  he 
should  himself  like  to  see  done.   He  had  heard  remarks  about  thick- 
ening the  wire  and  the  surrounding  insulation.   He  would  ask  had 
any  particular  experiments  been  made  to  ascertain  the  law  of,  or  the 
benefit  to  be  derived  from,  thickening  the  wire  ?   Had  experiments 
been  made  to  determine  the  law  by  which  retardation  was  diminished, 
when  the  thickness  of  the  gutta  percha  coating  was  increased  ?  They 
could  take  the  absolute  wires  that  were  to  be  used,  and  cover  them 
with  gutta  percha  and  india  rubber,  and  compare  them,  and  they  could 
tell  with  certainty  which  was  the  best  insulator.   They  could  tell  the 
influence  of  the  thickness  of  the  wire,  and  the  thickness  of  the  insu- 
lator ;  and  he  thought  their  knowledge  of  the  principles  of  electricity 
ought  to  be  the  guiding  light  to  carry  their  minds  to  the  determina- 
tion of  these  cardinal  points. 

(To  be  Continued.) 


Artificial  Wood. 

In  one  of  his  last  lectures  at  the  "Conservatoire  des  Arts  et  Metiers," 
M.  Payen  called  the  attention  of  his  hearers  to  the  process  of  making 
a  kind  of  ebony  or  artificial  wood,  very  hard,  very  heavy,  and  capable 
of  receiving  a  very  high  polish  and  a  brilliant  varnish.  Mf  Ladry,  the 
inventor  of  this  process,  takes  very  fine  saw-dust,  mixes  it  with  blood 
from  the  slaughter-houses,  and  submits  the  resulting  paste  to  a  very 
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heavy  pressure  obtained  by  the  hydraulic  press.  If  the  paste  has  been 
enclosed  in  moulds  it  will  take  the  form  of  the  mould,  and  resembles 
pieces  of  ebony  carved  by  a  skilful  hand. 

Another  curious  application  of  this  paste  consists  in  the  formation 
of  brushes ;  the  bristles  are  arranged  in  the  paste  while  yet  soft ;  the 
paste  is  covered  by  a  plate  pierced  with  holes,  through  which  the  bris- 
tles pass;  the  pressure  is  then  applied,  and  brushes  are  obtained,  made 
of  a  single  piece,  cheaper  and  more  lasting  than  the  usual  kind.  This 
artificial  wood  of  M.  Ladry  is  much  heavier  than  common  woods. — 
Cosmos. 


Alloy  of  Steel* 

Experiments  have  been  made  at  Vienna,  Dresden,  and  other  places, 
in  the  use  of  tungsten  or  wolfram  in  the  alloying  of  steel,  and  some 
extraordinary  results  are  stated  to  have  been  achieved.  It  is  said  that 
steel  alloyed  with  20  per  cent,  of  tungsten  produces  a  mixture,  which, 
while  it  retains  all  the  general  qualities  of  steel,  is  so  excessively  hard 
that  tools  made  of  it  will  cut,  without  difficulty,  the  hardest  cast  steel. 
Large  quantities  of  the  new  alloyed  metal  are  said  to  be  in  prepara- 
tion, and  a  company  is  about  to  be  formed  to  work  the  discovery. 


Uniform  Musical  Diapason.-\ 

Very  considerable  inconvenience  has  long  been  felt  in  the  musical 
world  in  consequence  of  the  want  of  a  uniform  standard  by  which  the 
pitch  of  musical  instruments,  whether  used  individually  or  in  concert, 
might  be  regulated.  The  tendency  in  all  the  most  celebrated  orches- 
tras to  an  increased  elevation  of  pitch  has  been  attended  by  evils  which 
affect  the  interests  of  music  in  no  small  degree.  Composers,  instru- 
ment-makers, and  artists  are  alike  sufferers  from  this  cause,  and  the 
great  difference  existing  between  the  pitches  (or  diapasons,  as  they  aro 
called,)  of  various  countries,  or  of  various  musical  establishments,  is 
frequently  a  fertile  source  of  embarrassment  in  musical  transactions. 
With  a  view  to  remedy  this  acknowledged  and  growing  evil,  the  French 
government  some  time  ago  appointed  a  commission  of  distinguished 
men  to  discuss  and  collect  information  upon  the  whole  question ;  and 
the  result  of  their  labors  has  lately  appeared  in  the  Moniteury  in  the 
shape  of  a  very  elaborate  and  interesting  report. J 

The  commission  consisted  of  fourteen  members,  all  of  them  eminent 
in  the  world  of  music  or  science,  as  the  following  enumeration  of  their 
names  will  show : — Pelletier  (Secretary-General  in  the  Ministry  of 
State,  President),  Halevy,  Auber,  Berlioz,  Despretz  (Professor  of 
Physics  at  the  Faculty  of  Science),  Camille  Doucet  (Ministerial  Head 
of  the  Theatrical  Department),  Lissajous  (Professor  of  Physics  at  the 

*  From  the  Load.  Mechanics'  Mag.,  April,  1840.       f  From  I  he  Load.  Joor.  of  the  Boo.  of  Arte,  No.  339. 

£  Rapport  jpreson  to  a  son  Excellence  lo  Ministre  d'Etat  par  la  Commission  chargeo 
d'etablir  en  Prance  un  Diapason  Musical  Uniforme. 
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Lycee  St.  Louis,  and  Member  of  the  Council  of  the  Society  for  the 
Encouragement  of  Works  of  National  Industry),  General  Mellinet 
(Superintendent  of  the  Bands  of  the  Army),  Meyerbeer,  Monnais  (Im- 
perial Commissary  at  the  Lyrical  Theatre,  and  at  the  Conservatoire), 
Rossini,  and  Ambroise  Thomas.  Any  opinions  emanating  from  a  body 
of  men  so  well  qualified  to  judge  upon  a  subject  of  this  nature,  must 
necessarily  be  worthy  of  attention ;  and  we  think,  therefore,  that  a 
short  summary  of  their  report  may  not  be  uninteresting  to  the  musical 
portion  of  our  readers. 

The  report  commences  by  stating  that  it  is  an  undoubted  fact  that 
the  diapason  or  pitch,  has  been  steadily  rising  for  at  least  a  hundred 
years,  and  that  it  is  now  quite  a  whole  tone  higher  than  it  was  in  the 
middle  of  the  last  century.   As  a  proof  of  this,  we  have  the  internal 
evidence  of  the  scores  of  Gluck,  Monsigny,  Gretry,  and  others,  be- 
sides the  more  certain  testimony  of  the  organs  of  the  time.  Rousseau 
(IHctionnaire  de  la  Musique,  article  Ton,)  states  that  the  pitch  of  the 
opera  in  his  time  was  lower  than  that  of  the  chapel,  and  consequently 
more  than  a  tone  lower  than  that  of  the  opera  of  the  present  day. 
The  first  question,  then,  that  naturally  presents  itself  for  considera- 
tion is,  what  were  the  causes  which  have  led  to  this  result  ?  Vocalists 
cannot  fairly  be  charged  with  any  participation  in  producing  this 
change.    They  screamed,  it  seems,  even  in  those  days,  without  the 
facilities  afforded  them  by  the  operas  of  Signor  Verdi.  Besides,  it  is 
manifestly  never  for  the  interest  of  the  singer  that  the  diapason  should 
be  forced  up — a  circumstance  which  can  only  tend  to  increase  his  fa- 
tigue and  make  inroads  upon  his  voice.   The  interests,  too,  of  com- 
posers are,  for  many  reasons,  opposed  to  an  undue  elevation  of  the 
pitch.  They  have,  moreover,  but  little  power  of  influencing  an  orches- 
tra in  this  respect.   The  composer  does  not  fix  the  diapason — he  sub- 
mits to  it.  It  is,  then,  says  the  report,  to  the  instrumentalists  and  the 
instrument-makers  that  this  result  must  be  attributed.   They  are  the 
persons  who  have  evidently  a  joint  interest  in  raising  the  diapason  of 
the  orchestra.  Up  to  a  certain  point,  the  more  elevated  the  pitch  the 
greater  the  brilliancy  and  sonority  of  an  instrument. 

The  numerous  inventions  and  improvements  which  have  been  effected 
in  wind  instruments  have  more  than  anything  induced  the  unnatural 
height  which  the  diapason  has  now  reached.  A  direct  confirmation  of 
this  is  afforded  in  a  particular  instance  by  a  letter  addressed  to  the 
commission  by  M.  Kittl,  the  director  of  the  conservatory  at  Prague, 
who  states  that  the  Emperor  Alexander  I.,  upon  becoming  proprietor 
of  an  Austrian  regiment,  ordered  new  instruments  to  be  made  for  the 
band.  The  manufacturer,  in  order  to  increase  the  brilliancy  of  tone, 
raised  the  pitch  considerably.  This  having  produced  the  desired  effect, 
the  example  was  followed  by  other  military  bands,  who  all  raised  their 
diapason. 

With  the  view  of  obtaining  as  much  valuable  information  as  possible 
upon  tho  subject,  which  is  one  of  universal  interest  to  musical  art,  the 
commission  wrote  to  all  the  most  celebrated  musical  centres  in  Eng- 
land, Belgium,  Holland,  Italy,  and  America.  Almost  all  the  answers 
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which  they  received  agree  in  their  estimation  of  the  importance  of  the 
subject,  and  in  deprecating  the  undue  height  of  the  diapasons  now  in 
use.   Some  of  these  communications,  coming  as  they  do  from  com- 
posers and  conductors  of  the  first  eminence,  are  very  interesting.  It 
would,  however,  occupy  more  space  than  we  can  afford,  to  attempt  any 
thing  more  than  a  very  brief  mention  of  one  or  two  of  the  most  strik- 
ing. Reissiger  writes  from  Dresden  that  he  hopes  all  Europe  will 
warmly  applaud  the  establishment  of  the  commission.  The  great  ele- 
vation of  the  pitch,  in  his  opinion,  destroys  the  effect  and  effaces  the 
character  of  ancient  music — of  the  master-pieces  of  Mozart,  Gluck, 
and  Beethoven.   Ferdinand  David,  Franz  Abt,  and  Lachner,  express 
with  equal  decision  their  approval  of  the  step  which  the  French  gov- 
ernment has  taken.  Herr  Wieprecht,  the  director  of  the  military  music 
of  Prussia,  and  Dr.  Furke,  each  forwarded  able  papers  upon  the  sub- 
ject, and  manifested  a  lively  sympathy  with  the  objects  which  the  com- 
mission had  in  view.  From  several  quarters  tuning  forks,  to  the  number 
of  twenty-five,  were  received.  Of  these  Messrs.  Broadwood  sent  three, 
which  afford  a  striking  example  of  the  necessity  which  exists  in  our 
own  country  for  some  re-adjustment  and  assimilation  of  the  pitches  now 
iu  use.   The  first  is  a  quarter  of  a  tone  lower  than  that  of  Paris,  and 
is  used  exclusively  for  piano-fortes  destined  to  be  employed  for  the 
accompaniments  at  vocal  concerts.  This,  it  seems,  was  the  pitch  used 
about  thirty  years  ago  by  the  Philharmonic  Society.  The  second,  which 
is  higher  than  the  Paris  pitch,  is  that  to  which  Messrs.  Broadwood 
ordinarily  tune  their  instruments,  as  being  most  likely  in  general  to 
be  in  tune  with  harmoniums,  flutes,  &c.   It  is  the  diapason  of  instru- 
mentalists.  The  third,  still  higher,  is  that  now  used  by  the  Philhar- 
monic Society,  and,  with  one  exception — viz  :  that  employed  in  the 
band  of  the  Belgium  regiment  of  guides — is  the  highest  which  the 
commission  received.   This  latter  vibrates  nine  hundred  and  eleven 
times  in  a  second,  whereas  the  No.  1  of  the  Messrs.  Broadwood,  the 
lowest  of  all  the  tuning  forks  sent  in,  gives  only  eight  hundred  and 
sixty-eight  vibrations  in  the  same  time.    This  difference  is  nearly 
equivalent  to  a  semitone. 

With  these  and  various  other  similar  communications  before  them, 
the  commissioners  unanimously  came  to  the  conclusion  that  it  was  de- 
sirable— first,  that  the  diapason  should  be  lowered  ;  and,  secondly,  that 
when  so  lowered,  it  should  bo  taken  as  an  invariable  regulator.  The 
determination  of  the  particular  diapason  to  be  adopted  naturally  pre- 
sented considerable  difficulties,  and  accordingly  led  to  some  diversity 
of  opinion.  All  agreed  that  a  depression  of  more  than  a  semitone  was 
neither  practicable  nor  necessary.  One  member  alone  advocated  a 
depression  of  less  than  a  quarter  of  a  tone.  He,  indeed,  proposed 
that  the  alteration  should  at  the  most  extend  to  half  a  quarter  of  a 
tone — fearing  that  any  greater  change,  coming  suddenly  into  opera- 
tion, might  act  prejudicially  upon  the  trade  in  musical  instruments, 
which  is  one  of  the  most  successful  branches  of  French  industry.  It 
is  difficult,  however,  to  see  much  force  in  this  objection,  when  we  con- 
sider the  great  variety  which  exists  in  the  diapasons  already  in  use 
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throughout  Europe.  In  a  letter  addressed  to  the  Minister  of  State  by 
the  principal  French  instrument-makers,  they  enlarge  upon  the  em- 
barrassment resulting  "  from  the  continually  increasing  elevation  of 
the  diapason,  and  from  the  variety  of  diapasons,"  and  go  on  to  request 
his  Excellency  "to  put  an  end  to  this  kind  of  anarchy,  and  to  render 
to  the  musical  world  a  service  as  important  as  that  rendered  to  the 
industrial  world  by  the  creation  of  a  uniform  system  of  measures." 
It  is  evident  from  this  that  the  manufacturers  themselves  do  not  re- 
gard with  apprehension  the  contemplated  change  of  diapason. 

Ultimately,  a  depression  of  a  quarter  of  a  tone  was  fixed  upon.  This, 
it  was  thought,  would  afford  an  appreciable  relief  to  vocalists ;  and, 
"  without  introducing  too  great  a  derangement  in  established  habits, 
insinuate  itself,  so  to  speak,  incognito  into  the  presence  of  the  public. 
It  would  render  the  execution  of  the  ancient  master-pieces  more  easy ; 
it  would  lead  us  back  to  the  diapason  employed  (in  Paris)  about  thirty 
years  ago— the  period  of  the  production  of  works  which  have,  for  the 
most  part,  retained  their  places  in  the  repertory,  and  which  would  ac- 
cordingly be  restored  to  the  original  condition  of  their  composition  and 
representation.  It  would  also  be  more  likely  to  be  accepted  in  other 
countries  than  the  depression  of  half  a  tone."  In  accordance  with  the 
recommendations  of  the  commission,  an  official  order  has  been  issued, 
establishing  by  law  a  uniform  pitch  to  be  used  by  all  the  musical  es- 
tablishments of  France  which  have  any  connexion  with  the  government. 
This  "normal  diapason  "  is  an  A,  given  by  a  standard  tuning-fork  to 
be  preserved  at  the  Conservatoire,  which  vibrates  870  times  in  a  second, 
All  musical  establishments  authorized  by  the  state  must  be  provided 
with  a  tuning-fork,  verified  and  officially  stamped  as  consonant  with 
this  standard.  These  regulations  come  into  force  on  the  1st  of  July 
next  for  Paris,  and  on  the  1st  of  December  for  the  departments. 

Such  are  the  energetic  steps  which  the  French  government  has 
taken  in  a  question  which,  in  our  own  country,  would  probably  be 
thought  far  too  trivial  to  call  for  state  interference  of  any  kind.  It 
would,  moreover,  in  all  probability,  be  almost  impossible  for  us  to 
effect  any  analogous  reformation  in  the  musical  world  by  means  of  offi- 
cial legislation,  inasmuch  as  we  have — and  we  regret  that  it  is  so— 
scarcely  any  musical  establishments  which  are  dependent  for  their  sup- 
port upon  the  government,  or  which  can  in  any  way  be  said  to  have 
a  national  character.  Much,  however,  might  be  done  by  private  com- 
bination. If  such  men  as  Professor  Bennett,  Mr.  Costa,  Mr.  Bene- 
dict, Mr.  Alfred  Mellon,  and  Messrs.  Broadwood  could,  upon  consul- 
tation among  themselves  and  with  others  of  our  more  eminent  musicians 
and  instrument-makers,  come  to  some  understanding  upon  this  ques- 
tion, and  would  offer  their  suggestions  to  the  world,  it  would  not  im- 
probably lead  to  a  reform  which,  as  we  have  before  remarked,  is  even 
more  pressingly  called  for  in  our  own  country  than  in  France,  where 
the  movement  has  originated.  It  would,  at  any  rate,  be  satisfactory 
to  know  the  opinion  of  the  men  who,  in  England,  are  best  qualified  to 
speak  authoritatively  upon  the  subject. 
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Gun-making  at  Woolwich  Arsenal.* 

Of  the  innumerable  experiments  tried  during  the  last  two  years  at 
Woolwich  Arsenal  for  the  purpose  of  ascertaining  the  best  way  to  make 
large  guns,  one  good  thing  has  come,  at  all  events — the  authorities 
and  ourselves  know  the  proper  kinds  of  iron  to  use  for  the  purpose. 
Failures  there  may  have  been  in  the  subsequent  stages  of  manipula- 
tion, but  many  guns  were  certainly  cast  of  the  best  possible  admixture 
of  metal  for  the  purpose.  So  long  back  as  1856  iron-masters  and  others 
were  invited  by  public  advertisement  to  send  to  that  establishment 
samples  of  the  iron  they  could  confidently  recommend  for  this  parti- 
cular branch  of  manufacture.   Fifty  samples  came  on  this  invitation. 
These  were  subjected  to  tests  chemical  and  mechanical  in  the  first  in- 
stance, and  selections  were  made  from  them.  The  result  of  these  pri- 
mary experiments  demonstrated  what  has  subsequently  been  completely 
confirmed — that  English  cold  blast  pig  iron  is  quite  equal  in  purity  and 
strength  to  the  bulk  of  foreign  iron.    Northerton  and  Parkhead  were 
found  in  these  early  trials,  indeed,  to  be  far  superior  to  East  Indian 
or  Nova  Scotian.    Swedish  grey  occasionally  proved  of  very  superior 
character,  bufc  generally  it  seemed  extremely  hard,  and  it  could  not  be 
used,  therefore,  safely  in  the  composition  of  guns.   The  impurities 
sought  for  in  the  chemical  testing  of  the  iron  were  silicon,  sulphur, 
and  phosphorus,  and  if  these  existed  in  quantities  larger  than  1*5  per 
cent,  of  the  first ;  '05  of  the  second ;  or  -5  of  the  third,  the  iron  was 
uniformly  registered.   The  mechanical  tests  were  applied  to  ascertain 
the  tensile  and  transverse  strength  of  the  material  when  cast  into  bars. 
Its  specific  gravity  was  also  taken  into  account.   Without  going  fur- 
ther into  detail,  however,  upon  this  interesting  subject  at  present,  it 
may  be  stated — and  there  is  some  satisfaction,  in  a  patriotic  sense,  in 
doing  so — that  the  irons  peculiarly  adapted  by  nature  for  the  manu- 
facture of  large  guns  are  English,  and  these  stand  in  the  following  or- 
der:— Northerton  and  Parkhead,  Staffordshire;  Bowling,  Yorkshire; 
and  Blaenavon,  Shropshire.   The  cost  of  these  averages  from  £6  to 
£6  10s.  per  ton,  against  £$  15s.  to  .£10  per  ton  for  foreign.  The 
charge  of  metal  necessary  for  the  casting  of  a  68-pound  gun,  with  the 
"  dead  heads  " — the  latter  is  used,  however,  in  the  charge  for  the  next 

fin  to  be  cast — is  8  tons  or  thereabouts,  and  the  conveniency  of  using 
nglish  irons,  with  the  certainty  that  they  are  the  best,  becomes  thus 
apparent.  Whether  the  Arsenal  will  yet  be  able  to  finish  these  weapons 
in  a  style  equal  to  that  of  certain  contractors  is,  we  believe,  a  problem 
yet  to  be  solved. 


Manufacture  of  Horn  by  Rolling.^ 

If.  Possox,  of  Ixelles,  Belgium,  has  lately  suggested  the  adoption 
of  a  combined  softening  and  rolling  process  for  working  up  horn  into 
various  articles  and  shapes.  As  a  primary  treatment,  the  horn  is  sub- 

•  From  the  Load.  Mechanics'  Marine,  April,  1859.   

tFrom  the  Loud.  I'rucUcal  Mechanic'  Marine,  April,  1859. 
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jccted  to  the  action  of  a  hot  bath,  being  kept  at  a  constant  tempera- 
ture by  a  jet  of  steam  at  a  pressure  of  sixty  or  seventy  pounds.  In 
this  way,  the  very  heart  of  the  horn  is  penetrated,  and  the  material 
is  rendered  fit  for  undergoing  the  rolling  or  laminating  process.  When 
withdrawn  from  the  baths,  the  pieces  of  horn  are  forced  on  to  conical 
mandrils,  for  the  purpose  of  straightening  them.  In  this  condition 
the  horns  remain  until  sufficiently  hardened,  when  they  are  taken  off 
the  mandrils  and  split  longitudinally  into  two  halves,  either  by  a  cir- 
cular rasp  or  by  a  cutter.  The  horns  are  again  placed  in  the  hot  bath 
for  a  second  softening,  and  afterwards  in  a  cylindrical  wrought  iron 
vessel,  formed  with  a  double  bottom  and  filled  with  oil,  into  which  a 
jet  of  steam  is  introduced.  This  vessel  is  worked  under  a  high  steam 
pressure  as  in  the  former  case,  and  the  horn  is  now  rendered  supple 
and  soft  and  fit  for  the  rolling  operation.  The  "grain"  of  horn  al- 
ways runs  straight,  that  is  to  say,  the  fibres  are  parallel  to  each  other 
in  the  length  of  the  individual  horns ;  and  consequently,  when  rolled, 
these  fibres  are  all  lengthened  and  compressed,  and  thus  the  material 
preserves  its  elasticity  and  solidity.  When  umbrella  and  parasol  ribs 
are  to  be  made,  this  rolling  system  affords  peculiar  facilities  for  the 
purpose ;  the  whole  process,  in  fact,  does  for  horn  what  has  been  w 
well  accomplished  for  iron. 


Large  Specimens  of  Titanium.* 

At  the  Manchester  Literary  and  Philosophical  Society,  Mr.  Wm. 
Brockbank  exhibited  some  large  specimens  of  titanium,  which  have 
recently  been  found  in  considerable  quantities,  filling  the  crevices  and 
under  the  hearths  of  the  fire-brick  linings  of  the  furnaces  of  the  Hema- 
tite Iron  Company,  of  Whitehaven.  In  one  instance  it  occurred  in  a 
large  mass  weighing  nearly  4  cwts.,  under  the  furnace  hearth,  having 
found  its  way  through  the  crevices  between  the  fire-bricks.  Smaller 
masses,  weighing  from  50  lbs.  or  CO  lbs.  to  a  few  ounces,  were  found  fill- 
ing the  hollows  and  crevices  in  the  lining  of  the  furnace,  around  that 
part  which  holds  the  molten  metal.  The  occurrence  of  titanium  in 
such  large  quantities  is  a  new  and  interesting  circumstance,  previous 
instances  being  confined  to  a  few  furnaces  in  South  Wales  (where  he- 
matite ore  is  used  as  a  mixture),  and  to  some  in  the  Hartz  mountains, 
in  both  of  which  cases  the  specimens  found  were  comparatively  small 
Small  crystals  of  it  have  long  been  found  in  the  slags  of  many  iron 
works.  Should  any  commercial  use  be  discovered  for  titanium,  it 
could  be  supplied  in  considerable  quantities. 

•  From  the  Loud.  Mining  Journal,  No.  1227. 


for  the  Journal  of  the  Franklin  Institute. 

Experiment  in  Binocular  Vision,  elucidating  the  Principle  of  the 

Stereoscope. 

A  familiar  experiment  in  binocular  vision  elucidating  the  principle 
of  the  stereoscope,  and  one  which  I  have  never  seen  alluded  to,  is 
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obtained  by  looking  into  a  mirror  and  concentrating  the  ocular  axes 
upon  any  spot  on  the  surface  of  the  glass,  of  an  equal  elevation  with 
the  eyes.  If  no  such  spot  exists  it  can  readily  be  supplied  by  wetting 
a  piece  of  paper  or  wafer  the  size  of  a  pea. 

The  reflected  images  of  the  eyes  being  as  far  behind  the  glass  as 
the  eyes  are  before  it,  and  equidistant  from  each  other,  the  ocular 
axes  concentrated  upon  the  surface  of  the 
mirror  will,  if  produced,  cross  and  precisely 
meet  them,  producing  in  the  centre  of  the 
forehead  one  large  cyclopian  eye. 

Referring  to  the  figure,  let  M  be  a  mir- 
ror, E  E  the  eyes,  e  e  their  images,  P  a  piece 
of  paper  upon  which  the  eyes  are  concen- 
trated. 

The  ocular  axes  crossing  at  p,  combines  the  images,  e  c,  into  one 
eye,  which  will  appear  in  the  middle  of  the  nose  at  that  point.  W. 


Expectation  of  Life  at  any  Age  from  Five  to  Sixty  Years* 

Every  man,  woman,  and  child  has  a  property  in  Life.  What  is  the 
value  of  this  property  ?  Mr.  Charles  M.  Willich  has  established  an 
extremely  easy  rule  for  expressing  this  value — this  "  Expectation  of 
Life"  at  any  age  from  five  to  sixty.  His  formula  stands  thus :  e  =  J 
(80 — a) ;  or  in  plain  words,  the  expectation  of  life  is  equal  to  two- 
thirds  of  tho  difference  between  the  age  of  the  party  and  eighty.  Thus, 
say  a  man  is  now  twenty  years  old.  Between  that  age  and  eighty  there 
are  sixty  years.  Two-thirds  of  sixty  are  forty : — and  this  is  the  sum 
of  his  expectation  of  life.  If  a  man  be  now  sixty  years  ho  will  have 
an  expectation  of  life  nearly  fourteen  years  more.  By  the  same  rule, 
a  child  of  five  has  a  lien  on  life  for  fifty  years.  Every  one  can  apply 
the  rule  to  his  own  age.  Mr.  Willich's  hypothesis  may  be  as  easily 
remembered  as  that  by  Dc  Moivre  in  the  last  century,  which  has  now 
become  obsolete,  from  the  greater  accuracy  of  mortality  tables.  The 
results  obtained  by  the  new  law  correspond  very  closely  with  those 
from  Dr.  Farr's  English  Life  Table,  constructed  with  great  care  from 
an  immense  mass  of  returns. 


A  Simple  Means  of  Demonstrating  the  Working  of  Liquid  Fire-shells.f 

The  bi-sulphide  of  carbon  is  first  poured  into  the  shell,  and  then 
small  bits  of  phosphorus  are  dropped  in ;  the  mouth  of  the  shell  is 
then  closed  with  a  cork,  partly  projecting,  like  the  cork  in  a  wine- 
bottle.  The  shell  may  then  be  laid  on  canvass,  or  other  combustible 
matter ;  and  in  about  ten  minutes,  the  fermentation  of  the  mixture 
will  force  its  way  through  the  pores  of  the  cork,  and,  meeting  the 

•  From  the  Lond.  Athenvuni,  Feb.,  1859. 

fFrom  Uw  Lond.  MvchauiaT  M.giulne,  April,  1869. 
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oxygen  of  the  atmosphere,  will  become  ignited  ;  the  cork  acting  like 
the  wick  of  a  candle,  and  the  liquor  underneath  feeding  it.  A  leaden 
shell  thus  charged,  and  adapted  to  the  Lancaster  military  rifle,  will 
continue  to  burn  for  ten  minutes  with  an  intense  flame  which  cannot 
be  extinguished  by  water. 


FRANKLIN  INSTITUTE. 


Proceedings  of  the  Stated  Monthly  Meeting,  August  18,  1859. 

John  C.  Cresson,  President,  in  the  chair. 

John  Agnew  Vice-President. 

Isaac  B.  Garrigues,  Recording  Secretary. 

The  minutes  of  the  last  meeting  were  read  and  approved. 

Letters  were  read  from  the  Royal  Society  of  London ;  the  Commis- 
sioners of  Public  Schools,  Baltimore,  Maryland ;  and  the  American 
Oriental  Society,  New  Haven,  Connecticut. 

Donations  to  the  Library  were  received  from  the  Royal  Society,  and 
the  Royal  Astronomical  Society  of  London ;  the  Smithsonian  Institu- 
tion, and  Lieut.  M.  F.  Maury,  U.  S.  Navy,  Washington,  D.  C. ;  the 
Regents  of  the  University  of  the  State  of  New  York,  Albany,  N.  Y, 
and  the  Mutual  Life  Insurance  Co.,  City  of  New  York  ;  the  American 
Oriental  Society,  New  Haven,  Connecticut ;  the  Maryland  Institute, 
Baltimore,  Maryland ;  Dr.  Charles  M.  Wetherill,  Lafayette,  Indiana; 
and  from  Charles  E.  Smith,  Esq.,  and  J.  J.  Barclay,  Esq.,  Philada. 

The  Periodicals  received  in  exchange  for  the  Journal  of  the  Insti- 
tute, were  laid  on  the  table. 

The  Treasurer's  statement  of  the  receipts  and  payments  for  the 
month  of  July  was  read. 

The  Board  of  Managers  and  Standing  Committees  reported  their 
minutes. 

Candidates  for  membership  in  the  Institute  (5)  were  proposed,  and 
the  candidates  (8)  proposed  at  the  last  meeting  were  duly  elected. 

Two  tubes  taken  from  the  Pirsson's  fresh-water  condenser  of  the 
steamer  Keystone  State,  were  laid  upon  the  exhibition  table,  for  the 
inspection  of  the  members.  Six  months  ago,  after  a  use  of  several 
months,  many  of  the  original  tubes  were  found  to  be  much  injured  by 
the  action  of  sea  water;  owing  to  an  impure  copper  having  been  used 
in  their  manufacture.  The  builders  of  the  Keystones  machinery  de- 
termined to  coat  the  new  tube  with  either  zinc  or  tin,  giving  zinc  the 
preference,  on  account  of  its  superior  conducting  power,  though  more 
subject  to  the  chemical  action  of  sea  water.  However,  some  of  the  tubes 
were  coated  with  tin,  and  the  balance  with  zinc;  and  were  put  into  the 
condenser  side  by  side.  The  tube  heads  were  of  copper,  and  the  exter- 
nal casing  of  cast  iron.  A  tube  of  each  sort  was  placed  before  the  meet- 
ing. The  one  coated  with  tin  was  perfect  as  when  first  put  in,  with 
the  tin  still  remaining ;  whilst  that  coated  with  ziuc  was  much  cor- 
roded, particularly  near  the  ends  where  it  approached  the  tube  heads; 


1  Present. 


Digitized  by  Google 


Report  on  Fawkes'  Steam  Plough. 


215 


and  the  heads  themselves  were  eaten  away  at  the  places  of  contact. 
Thus,  the  coating  of  tin  seems  to  be  the  best  preservative  of  the  tubes, 
and  as  no  falling  off  of  the  vacuum  took  place  from  the  lower  conduct- 
ing power  of  that  metal,  another  example  is  brought  forth  to  prove  the 
statements  made  by  Mr.  Pirsson  in  regard  to  his  condenser.  (See 
Jour.  Frank.  Inst.,  vol.  xxxvi.,  3d  Series,  page  234.) 


COMMITTEE  ON  SCIENCE  AND  THE  ARTS. 


Report  on  J.  IP.  Fawkes  Steam  Plough. 

The  Committee  on  Science  and  the  Arts  constituted  by  the  Franklin  Institute  of  the 
8tate  of  Pennsylvania,  for  the  promotion  of  the  Mechanic  Arts,  to  whom  was  referred 
for  examination  "a  Steam  Plough,"  invented  by  J.  W.  Fawkes,  of  Christiana,  Lan- 
caster Co.,  Pennsylvania, 

Report  : — That  they  have  examined  the  machine  and  witnessed  its 
operation  in  the  field. 

The  plan  of  construction  appears  to  be  as  simple  as  the  case  admits. 
A  pair  of  horizontal  engines  connected  on  one  shaft  by  cranks  at  right 
angles,  propel  the  machine  over  the  ground,  by  means  of  a  double 
gearing,  which  reduce  the  velocity  of  the  driving-wheel  to  one-sixth 
that  of  the  cranks.  The  steam  cylinders  are  9  inches  in  diameter,  and 
15  inches  length  of  stroke. 

The  driving-wheel  is  a  strong  drum,  six  feet  in  diameter,  and  six 
feet  long ;  the  large  surface  of  which  enables  it  to  run  on  soft  ground. 
The  steering  wheels  arc  3J  feet  diameter  and  15  inches  wide,  and  are 
placed  54  inches  distant  apart. 

The  axle  on  which  they  are  placed  is  guided  by  a  steering  wheel 
geared  into  a  tangent  screw. 

The  ploughs,  eight  in  number,  are  suspended  by  chains  from  a 
framed  outrigger  projecting  in  the  rear  of  the  machine,  and  can  be 
raised  entirely  out  of  the  ground,  by  chains  working1  over  small  bar- 
rels, which  can  at  will  be  connected  to  the  engine  by  sliding  clutches. 

The  arrangement  of  the  ploughs  is  such  as  to  allow  them  to  follow 
in  a  regular  succession  at  the  proper  lateral  distance  for  the  furrow. 

When  working  at  a  speed  of  about  three  miles  an  hour,  the  eight 
furrows  were  turned  with  great  ease  and  completeness.  The  work  was 
not  as  smooth  as  to  satisfy  a  Pennsylvania  ploughman,  owing  to  the 
form  of  the  ploughs,  which  is  such  as  is  said  to  be  preferred  for  break- 
ing up  prairie  land,  for  which  this  machine  is  especially  designed.  It 
appears  to  be  capable  of  breaking  up  land  at  the  rate  of  three  or  four 
acres  per  hour. 

In  the  opinion  of  the  Committee,  its  great  simplicity  of  plan  and 
efficiency  in  working,  entitle  it  to  strong  commendation,  and  make  it 
worthy  of  the  Scott's  Legacy  Medal,  the  award  of  which  is  accord- 
ingly recommended. 

By  order  of  the  Committee, 
Philadelphia,  August  9,  1859.  Wm.  Hamilton,  Actuary. 
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H.  W.  HUNTER, 

OPTICIAN, 

Manufacturer  and  Importer  of 

MATHEMATICAL,  OPTICAL,  AND 

PHILOSOPHICAL  INSTRUMENTS, 

Wo.  169  WILLIAM  STREET, 

Third  door  below  Beokman  St.  New  York. 

Surveying  Instruments,  Opera  Glasses,  Barometers,  Telescopes, 
Drawing  Instruments,  Spectacles,  Thermometers,  Micro- 
scopes, T  Squares,  Eye  Glasses,  Hydrometers,  Stereo- 
scopes, Rules,  Angles,  Magnifiers,  Hygrometers, 
Stereoscopic  Views,  Magnetic  Machines,  dec. 

Constantly  on  hand  and  made  to  order. 

X.  B. — The  Subscriber  was  awarded  the  highest  Premiums  at  the  Crystal  Palace  in 
1856  and  1857,  for  the  best  Surveying  Instruments,  and  the  Improved  Adjustable  Tripod. 


TO  IRON  MASTERS. 


REFRACTORY  FIRE  STONE. 

The  subscriber  is  now  working  the  celebrated  quarries  of  Steatite  at  Middlefield,  Massa- 
chusetts, and  will  supply  the  stone,  either  in  rough  blocks,  sawed  into  slabs,  or  wrought 
to  shape,  as  may  be  required. 

This  Stone,  from  its  extraordinary  power  of  resistance  to  high  degrees  of  heat,  affords 
the  best  article  known  for  the  lining  of  Blast,  Rcverberatory,  Cupola,  and  other  Furnaces; 
also  for  brass,  steel,  and  refiners  Furnaces,  as  well  as  for  Forges.  It  has  been  proved  to 
last  eight  or  ten  times  as  long  as  the  best  Fire-brick,  while  it  possesses  several  other  im- 
portant advantages  over  that  article. 

A  catalogue  descriptive  of  the  various  uses  of  this  Stone,  can  be  had  on  application  to 

JOSEPH  P.  PIR8SON, 
No.  5  Wall  Street,  New  York. 

Hinsdale,  Mass.,  December  24th,  1858. 
My  long  experience  in  melting  iron  in  Cupolas,  and  in  the  use  of  fire-brick,  has  given 
me  the  satisfaction  to  state  that  Ifcavc  lined  our  cupola  with  the  Middlefield  Soap  Stone, 
and  find  it  far  superior  to  any  lining  I  have  used  since  I  have  been  in  the  Foundry  business. 
I  think  it  makes  sharper  and  better  iron  than  fire-brick  does,  and  will  last  much  longer. 

WllLIAJS  Gll*OJI., 

for  Giukobb  6c  Stsbbiits. 

North  Brcket,  Mass.,  January  24,  1859. 

We  are  using  the  Middlefield  Soap  Stone  under  two  Steam  Boilers ;  have  constantly 
used  it  ten  years  under  one,  and  five  years  under  the  other,  and  the  stone  is  apparently 
as  good  now  as  when  first  used.  No  cinders  adhere  to  it,  and  there  ia  no  appearance  of 
flaking  off.  We  hesitate  not  to  say,  that  it  is  superior  to,  and  far  more  durable  than, 
the  beat  fire-brick  that  we  have  ever  used  or  known.  J.  W.  Whexlkr  &  Co. 
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VALUABLE  MECHANICAL  BOOKS. 

i  • 


The  Engineer  and  Machinist's  Drawing  Book  ; 

A  Complete  Course  of  Instruction  for  the  Practical  Engineer.  Illustrated  by  numer- 
ous Engravings  on  wood  and  steel.   Half-morocco,  folio,  $10*50. 

The  Engineer  and  Machinist's  Assistant  ; 

A  Series  of  Plans,  Sections*  and  Elevations  of  Steam  Engines,  Spinning  Machine?, 
Mills  for  Grinding,  Tools,  &c,  taken  from  Machines  of  the  most  approved  conairucium 
at  present  in  operation ;  with  Descriptions  and  Practical  Essays  on  various  department* 
of  Machinery.    2  vola.  half-morocco,  folio,  $22*50. 

The  subjects  illustrated  by  the  Plates  are  drawn  to  scales  of  from  4 -inch  to  2  iochn 
to  the  foot;  and  besides  the  large  Plates,  tho  Work  is  copiously  illustrated  by  Wood-cuts, 
interspersed  throughout  the  TexL 

The  Essays  comprise— I.  A  Practical  Treatise  on  the  Construction  and  Application 
of  the  Steam  Engine;  II.  A  Treatise  on  Mill  Gearing  ;  III  An  Essay  on  Tools  employ*! 
in  our  Work-shops;  IV.  A  Dissertation  on  Water- Wheels. 

Railway  Machinery  ; 

A  Treatise  on  tho  Mechanical  Engineering  of  Railways;  embracing  the  Principle* 
and  Construction  of  Rolling  and  Fixed  Plant,  in  all  departments.  Illustrated  by  a  Se- 
ries of  Plates  on  a  large  scale,  and  by  numerous  Engravings  on  Wood.  By  D.  K.  Clam, 
Engineer.    2  vols,  half-morocco,  folio,  $24. 

"  This  work  contains  the  best  published  information  extant  upon  locomotive*" 

American  Railroad  Jountd 

Grier's  Mechanics'  Pocket  Dictionary  ; 

Ninth  Edition,  $2-25. 

Grier's  Mechanics'  Calculator  ; 

Sixteenth  Edition,  $1-38. 

BLACKIE  &  SON, 
156  William  Street,  NEW  YORK- 
PHILADELPHIA  :  G.  S.  Duncan,  33  8outh  Sixth  Street. — BOSTON  :  C.B.  Ro**!i. 

12  Tremoot  Street. 


ENGINEERING  PRECEDENTS. 

4 

JUST  PUBLISHED — 8vo.  127  pp.,  $1-25. 
*  • 

Sent  free  on  receipt  of  the  price.  ISHER  WOOD'S  (B.  T.  Chief  Engineer,  U.  S.  JT) 

ENGINEERING  PRECEDENTS  FOR  STEAM  MACHINERY, 

Embracing  the  Performances  of  Steamships,  experiments  with  Propelling  Instruments, 
-Condensers,  Boiler*,  &c,  accompanied  by  Analysis  of  the  same  ;  the  whole  being  origin 
matter  and  arranged  in  the  most  practical  and  useful  manner  for  Engineers. 

H.  BMLLIERE, 
JVb.  290  Broadway,  JVeto  York. 
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FRANKLIN  INSTITUTE 

or  TUX 

STATE  OF  PENNSYLVANIA, 

FOR  THE 

PROMOTION  OF  THE  MECHANIC  ARTS. 


TERMS  OP  MEMBERSHIP — Annual  Contributions.  $3;  Life  Membership  $25, 
with  an  additional  charge  of  one  dollar  the  first  year  for  u  Certificate  of  Membership. 

The  fiscal  year  commences  on  the  first  of  October.  Members  elected  after  January, 
pay  twenty-five  cents  per  month,  to  the  first  day  of  October  next  ensuing. 

PRIVILEGES  OF  MEMBERS — Members  not  in  arrears  are  entitled  to  the  use  of 
the  Library  and  Reading  Room,  (which  is  open  daily  from  9  o'clock,  A.  M.,  to  10  o'clock, 
P.  M.)  with  the  privilege  of  taking  books  out.  They  will  also  receive  a  «ason  ticket  for 
the  Lectures  and  Exhibition,  and  a  ticket  for  a  Lady  to  attend  the  Lectures,  and  six 
single  admission  tickets  to  the  Exhibition  for  Ladies  or  Minors.  They  will  also  be  en- 
titled to  receive  one  copy  of  the  Jouhkalof  tui  Ihstitutx  at  okx-ualf  tub  scascair- 
tjojt  rsicx,  when  paid  in  advance. 

PRIVILEGES  OF  MINORS. — The  Minor  Children,  Wards.and  Apprentices  of  Mem- 
bers who  are  not  in  arrears,  are,  on  the  payment  of  two  dollars  per  annum,  entitled  to 
use  the  Library,  attend  the  Lectures  and  Meetings  of  the  Institute,  and  visit  the  Exhibi- 
tion; or  on  the  payment  of  one  dollar,  tbey  will  receive  a  ticket  for  the  Lectures  only. 

THE  LECTURES  of  the  Instituto  on  Mechanics,  Physics,  and  Science  commence  the 
first  week  in  November,  and  are  continued  on  Monday,  Wednesday,  and  Friday  Even- 
ings for  twenty  weeks* 

THE  DRAWING  SCHOOL,  for  instruction  in  Mechanical  and  Architectural  Draw- 
ing and  Designing  commences  in  October,  and  is  continued  on  Tuesday,  Thursday,  and 
Saturday  Evenings,  for  twenty-four  weeks,  under  the  superintendence  of  a  competent 
Draughtsman. 

TERMS. — Five  dollars  per  quarter,  in  advance.  Pupils  under  twenty-one  years  of  age 
are  entitled  to  attend  the  Lectures  of  the  Institute  and  visit  the  Exhibition. 

THE  JOURNAL  OF  THE  INSTITUTE,  devoted  to  Mechanical  and  Physical 
Science  and  the  Arts,  has  been  published  monthly  since  1826.  Each  number  contains 
seventy-two  large  octavo  pages, .forming  two  volumes  annually,  illustrated  with  plates 
and  wood  cuts. 

Subscription  price,  five  dollars  per  annum. 

THE  STATED  MEETINGS  OF  THE  IN8TITUTE  are  held  on  the  third  Thurs- 
dsy  evening  of  each  month,  at  which  subjects  connected  with  Science  and  the  Arts  are 
received  and  discussed. 

Members  and  others  having  models  or  improvements  they  wish  to  bring  before  the 
meeting,  will  please  send  them  to  the  Hall  in  the  afternoon. 

COMMITTEE  ON  SCIENCE  AND  THE  ARTS.  For  examination  of  inventions 
and  improvements  by  the  Committee,  apply  either  personally  or  by  letter  to, 

WILLIAM  HAMILTON, 

Atluaty 

Hall  or  m  Imtitutx,  No.  16  South  Sxvixth  Stbxxt,  Phi  la. 
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JOURNAL  OF  THE  FRANKLIN  INSTITUTE. 


COMPLETE  SERIES. 


A  few  complete  copies  of  the  Journal  of  the  Institute  from  January,  1828,  to  December! 
1857,  forming  60  volume*,  devoted  to  Mechanics,  Physical  Science,  Civil  Engineering;] 
American  and  Foreign  Patenta,  dtc,  will  be  aold  in  numbers  for  sixty  ($60)  dollars  each, 
for  cash  in  advance. 

The  above  copies  consists  of  the  whole  of  the  second  series  (26  volumes),  and  vol 
umes  1  to  34  of  the  third  series. 

The  first  series  consist  of  four  volumes,  published  in  and  1827  under  the  pat 
ronage  of  the  Institute,  and  do  not  constitute  a  part  of  the  publication  by  the  Iu*ti 
tute.  These  volumes  are  now  out  of  print. 

Also,  a  few  copies  of  separate  volumes,  of  some  of  the  years  previous  to  1841.  will 
sold  in  numbers  at  $1  per  volume;  and  from  1841  to  1854  (both  years  inclusive.) 
$1-25  per  volume;  when  not  less  than  10  volumes  are  taken;  the  cash  to  be  remit 
with  the  order. 

This  Journal  is  the  oldest  •mechanical  periodical  now  published  in  this  country,  anl 
as  an  opportunity  may  seldom  occur  to  procure  a  complete  series,  or  to  complete  thews 
already  possessed,  it  will  be  well  for  those  interested  to  make  immediate  application, 
but  a  limited  number  of  copies  remain. 

The  Journal  will  be  bound  in  "  full  muslin  bipding"  and  lettered  at  37.)  cents  perv 
ume,  or  in  any  other  atjle  that  may  be  desired— the  expense  of  which  will  depend 
style. 

The  subscription  price  is  Five  Dollars  per  annum  (2  vols),  issued  in  monthly  n 
and  when  paid  in  advance,  the  postage  is  prepaid  by  the  Institute. 

Applications  and  remittances  to  be  made  to 

WILLIAM  HAMILTON, 
Hall  of  the  Franklin  Institute,  Philadelphia,  Pe 

THE  AMERICAN 

LAP-WELD  IRON  BOILER  FLUES, 

MADE  BY  THE 

READING  IRON  COMPANY. 

Made  from  1  to  8  inches  in  diameter,  in  lengths  to  23  feet,  and  of  the  beat  Pennsr; 
vauia  refined  cold  blast  charcoal  iron,  and  equal  in  finish  to 


Also,  made  to  order,  a  but-welded  flue  with  patent  lap-welded  ends,  and,  when 
will  be  finished  with  a  screw  and  ferule. 

FLUES  of  any  thickness  of  metal,  or  lengths  under  23  feet,  made  to  order.  Alw 
welded  wrought  iron  tubes,  for  water,  steam,  and  gas.   Extra  heavy  tubes  made  U 


For  sole  at  our  Office,  No.  23  SOUTH  SEVENTH  STREET,  Philadelphia,  and 
A.  B.  WOOD,  Ne,  66  MAIDEN  LANE,  New  York,  or  at  our  Works. 


,  McMANUS  A  CO.. 

Pe 
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The  Journal  of  the  Franklin  Institute 


IS  I'Uni.ISIIKD  ON  THR  FIRST  OP  F\CH  MONTH, 

ive  Dollars  per  annum  for  one  copy,  Eight  Dollars  for  two  copies,  and  Ten  Dollars 

for  three  copies- 
Payable  on  the  completion  of  the  Sixth  Number. 

he  Journal  will  be  delivered  free  of  Postage  when  the  subscription  is  paid  in  advance,  (see 
lages  and  remittances  on  last  page  of  the  cover.) 

ommttnieationt  and  letters  on  business  must  be  directed  to  TUB  AotuaKT  or  THE 
iNKLiN  Institute,  Philadelphia;— t he  postage  paid. 

The  Journal  can  also  be  obtained  from  the  following: 

CHARLES  S.  FRANCIS  &  CO.,  City  of  New  York. 
W.  C.  LITTLE  &  Co.,  Albany,  New  York. 
CROSBY,  NICHOLS  &  CO.  Boston,  Massachusetts. 
1TTLE,  BROWN  &  Co.,  •«  " 

EN  R  Y  WH I PPLE  &  SON,  Salem,  « 
.  HICKMAN,  Baltimore,  Maryland. 
.TAYLOR,  Washington,  District  of  Columbia. 

is. — HECTOR  BOSSANGE  &  SON,  11  Quai  Voltaire,)  w.  4.    .  ■ 

don.— EIVES  &  MACEY,  61  King  William  Street.      }  Who  are  »uthonzed 

ve  subscriptions,  and  to  make  exchanges  for  periodicals  devoted  to  the  Arts  and 


To  Readers  and  Correspondents. 

Committee  on  Publications,  anxious  to  render  this  work  as  valuable  as  possible 
determined  to  otfer  a  liberal  compensation  for  original  articles  on  the  subjects  to 
this  Journal  is  devoted;  and  they  accordingly  invite  mechanics  and  men  of  science 
imunicate  their  observations. 

JOHN  C.  CRESSON, 
B.  H.  BARTOL, 
J.  VAUOHAN  MERRICK, 
FAIRMAN  ROGERS, 
WASHINGTON  JONES, 


CommiUe*  on 
Publications. 


New  Works  on  Civil  Engineering, 

By  JOHN  C.  TBAUTWINE,  Civil  Engineer. 
Field  Practice  for  Laying  out  Circular  Curves  for  Railroads. 

Folbtu  TuofSAjro,  Revised  and  Enlarged,  in  Pocket-book  form— 

151) 

New  Method  of  Calculating  the  Cubic  Contents  of  Excavations  and 
Embankments  by  the  Aid  of  Diagrams. 

With  10  Copper  Plates. — Second  Ehition,  Revised, 
•me  dollar  each  ;  postage  on  the  Curves  five  cents ;  and  on  the  Excavations  and 
inktuents.  eight  cents. 

Published  by  WILLIAM  HAMILTON, 

Hall  of  the  Franklin  Institute,  Philadelphia. 


Contents  for  September,  1859 


CIVIL  ENGINEERING. 

Improvements  in  the  Hanging  and  Arranging  of  Cylindrical,  Conical,  or  Spiral 
Steel  Railroad  Springa  for  Railway  Carriagca.  Patented  by  William  Ed- 
ward Newton,  .  • 

On  the  Relative  Values  of  Coke  and  Coal  in  Locomotive  Enginea.  By  Benjamin 

Fothergill,  . 

On  the  Co-efficienta  of  Elaaticity  and  Rupture  in  Wrought  Iron,  in  relation  to 
the  volume  of  the  metallic  mass,  iu  mctallurgic  treatment,  and  the  axial 

direction  of  its  constituent  crystals.    By  R.  Mallet,  . 

AMERICAN  PATENT8. 

Liat  of  American  Patenta  iaaued  from  June  14th,  to  July  5th,  1859,  inclusive, 
with  Exemplificationa,  .  • 


MECHANIC8,  PHY8IC8,  AND  CHEMISTR V. 

On  Embroidery  by  Machinery.  By  George  Wallis, 
Heat-conducting  Power  of  Metals,  .  . 
Glaze  for  Earthenware, 

New  Chemical  Balance.    By  Mr.  J.  B.  Cooke,      .  • 
Supply  of  Coal,  .  .  • 

How  Great  Guna  are  Made, 

Bonelli*a  Eiectric  Loom,       .  •  • 

The  Oyster  Manufacture,  .  • 

How  the  Earth  ia  Peopled,  . 

On  the  Practical  Bearing  of  the  Theory  of  Electricity  in  8ubmarino  Telegraph 
the  Electrical  Difficulties  in  Long  Circuits,  ami  the  Conditions  requisite  in 
Cable  to  insure  rapid  and  certain  communication.    By  8.  Alfred  Varley, 

Artificial  Wood,        .  .  •  • 

Alloy  of  8teel,  ... 

Uniform  Musical  Diapason,  .  •  • 

Gun-making  at  Woolwich  Arsenal,  .  • 

Manufacture  of  Horn  by  Rolling,     .  •  • 

Large  Specimens  of  Titanium,  .       %  . 

i  Experiment  in  Binocular  Vision,  elucidating  tho  Principle  of  the  Stereoscope, 

Expectation  of  Life  at  any  Ago  from  Five  to  Sixty  Years, 

A  Simple  Means  of  Demonstrating  the  Working  of  Liquid  Fire-shells, 

FRANKLIN  INSTITUTE. 

Proceedings  of  the  Stated  Meeting,  August  18,  1859, 

Notice  of  Tubes  coated  with  Zinc  and  Tin  from  Pirsson's  Condenser  of 

Steamer  Keystone  State,  .  • 

Committee  on  Science  and  the  Arts. 
Report  on  J.  W.  Fawkes'  Steam  Plough, 

Abstract  of  Meteorological  Observations  for  June,  1859, 
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PASCAL  IRON  WORKS. 

Established  In 

ORRIS,  TASKER  *  Co., 

MANUFACTURERS  OF 

Wrought  Iron  Welded  Tubes, 

|-inch  to  7  inches  bore,  tor  Steam,  Gas,  Watek,  Ac,  with  T's,  L's  Stops,  Valvm. 
Ac,  with  Screw  Joints  to  suit  tubes.  Malleable  Iron  and  Brass  Fittings,  C*la»* 
BlOfier  Tllbes,  Blasting  Tubes,  Ac. 

Galvanized  TubCH  and  Fittings  as  above. 

Lap-welded  Boiler  Flues, 

1 J  to  8  inches,  outside  diameter  cut  to  a  specific  length,  20  feet  or  under. 

Artesian  Well  Fipes 

Of  wrought  iron,  screwed  together,  flush  inside  and  out. 
Colls  Of  Tube  For  boiling  and  evaporating  by  steam  or  hot  water. 

Tuyere  Colls, 
For  Blast  Fornaces,  and  tube  cut  and  fitted  to  plans  and  specifications  sent. 
Double  Kettles,  For  steam  boiling  and  evaporating,  and  cooking  by  steam. 

Drying  Closets 
Heated  by  steam ;  Wash  Houses  and  Steam  arrangements  for  Public  Institutions  ami 
Private  Houses.    Steam  Closets  and  Hot  Tables,  for  Hotels  and  Restaurants 

Warming  and  Ventilating 

Steam  and  hot  water  apparatus  of  the  most  npproved  plans,  for  Factories,  Public 
Buildings,  Hotels,  Private  Dwellings;  Green  Houses,  Ac,  constructed  arid  adapted 
to  the  buildings  to  be  warmed. 

Hot  Water  Apparatus; 

Tasker'S  Patent  Self-Regulating  Hot  Water  Apparatus,  for  Private  Dwelling* 
School  Houses,  Hospitals,  Green  Houses,  Ac 

Iron  &  Brass  Castings, 

of  every  description. 

Gas  Works  Castings: 

Retorts  and  Bench  Castings  for  Coal  Gas  Works;  Street  Mains, Bends,  Branches, 

Drips,  Lamposts,  Lanterns,  Ac. 

Rosin  Gas  Apparatus, 

For  Factories,  Public  Buildings,  Hospitals  and  Private  Dwelling!*. 

Artesian  Well  Pipe, 

of  Cast  Iron,  6,  8,  10  and  12  inches  diameter,  with  wrought  bands,  or  screw  coupled} 

flush  inside  and  out. 

Green  House  Fipes  and  Boilers: 

Fire  Doors  and  Framea,  Hot  Water  Pipes  for  Fo.cing  Beds,  Pineries,  Garden  Rollers,  Ac 

COLUMNS, 

Conduit  Pipes,  Pavement  Gutters,  Soil  Pipe. 

11  ITU  TUBS, 

8inks,  Sewer  Traps,  8oil  Pans  and  Traps,  and  Water  Closet  arrangements. 

SCREWING  MACHINES, 

Drill  Stocks,  Stocks  and  Dies,  Taps,  Reamers,  Drills,  Pipe  Tongs,  and  a  general 
assortment  of  Gas  and  Steam  Fitters'  Tools  and  Materials. 

WORKS,  South  Finii  &  Franklin  Sts.        pmi  &  Tl T T  PlIT A 
WAREHOUSE  &  OFFICE,  No.  *U9  So.  3d  St.  1  flllliUIAlll  fllJL 
STEPHEN  MOBRIS,  CHAS.  WHEELER,  Jf  , 

XBOS.  X.  TASKER,  Jr.  *•  *•  TASKXE. 
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SEAMLESS  BRASS  TUBES, 

AND 

SEAMLESS  COPPER  TUBES, 

FOR 

Locomotive,  Marine,  &  Stationary 

Boilers, 

MANUFACTURED  BY 

AMERICAN  TUBE  WORKS, 

BOSTON,  MASS. 
JOSEPH  H.  COTTON,  Treas,  105  State  Street. 

.   — — — - —  .  —  i  .  

CELLULAR  GAS  RETORTS. 

C.  M.  CRESSON'S  CELLULAR  GAS  RETORT— Patented  Oct.  3, 

1854 — adapted  to  the  manufacture  of  GA8  from  Rosin,  Coal,  Wood,  &c,  and  now  in 
use  at  the  Philadelphia  Gas  Works.    Patent  Rights  for  sale. 

For  information,  apply  to  HENRY  S.  HAGERT,  Attorney  for  Patentee, 

S.  E.  Corner  of  Walnut  and  Sixth  Streets,  Philadelphia,  Pa. 

EDWARD  a  RENWICK, 

SOLICITOR  OF  PATENT8  IN  THE  UNITED  STATES,  AND  IN  FOREIGN 
COUNTRIES,  AND  EXPERT  IN  PATENT  CAUSES. 

Office.)  335  Broadway,  JWto  York, 

samuel  Mcelroy, 

CIVIL  ENGINEER. 

Surveys  and  Plans  made  in  all  departments  of  Construction.  Special 
attention  paid  to  Water  Works,  with  or  without  pumping  supply. 

Officis. 

19  Nassau  St,  New  York.  Engineer's  Office,  Water  Works,  Drooklyn. 

Box  2837,  P.  O.,  New  York. 
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TO  IRON  MANUFACTURERS. 


NASnXVTH'S 

Patent  Direct  Action  Steam  Hammer. 

{Merrick  &Sotu,  designees  of  the  Patent  for  the  United  States.) 

The  undesigned  call  the  attention  oflron  Manufacturers  to  the  Nasmtth  Patbxt  Stia» 
Hammer,  now  so  generally  introduced  into  this  and  other  countries,  of  which  they  ire 
the  assignees  and  sole  Agents  for  the  United  States.  Up  to  the  present  time  there  have 
been  made  by  the  Patentees  in  England,  for  that  country  and  the  Continent  of  Europe,  be- 
tween two  hundred  and  fifty  and  three  hundred  hammers,  for  Government,  Railway  Compa 
nics,  Copper  Works,  Forge*,  and  Engineering  establishments;  and  the  undersigned  h»Te 
made  for  this  country  upwards  of  forty,  varying  in  siae  from  500  lbs-,  falling  1  i  ft.,  to  6  tons, 
falling  6  feet.  They  can,  therefore,  confidently  urge  its  merits  upon  the  trade,  and  are 
provided  with  certificates  in  its  favor  from  many  parties,  (who  have  one  or  more  in  use,) 
which  will  be  ahown  upon  application. 

The  advantages  of  this  Hammer  over  all  other  forma  are  as  follows: — 
1st,  The  Ram  falling  vertically,  the  surfaces  of  the  bitts  upon  it  and  the  anvil  are  alwayi 
parallel,  giving  facilities  for  flattening  a  ball  or  faggot  of  any  thickness;  and  the  fall  being 
far  greater  than  that  of  any  helve  hammer,  a  much  thicker  mass  may  be  placed  under, 
without  choking  it. 

2d,  The  intensity  of  the  blow  may  be  modified  instantly  by  the  attendant,  ao  as  to  suit 
me  work;  and  the  Ram  may  in  like  manner  be  arrested  in  its  descent  at  any  point, so  thai 
it  is  more  completely  under  control  than  any  other  form  known. 

3d,  It  may  be  adapted  to  any  description  of  work,  whether  for  hammering  blooms, 
making  heavy  forgings,  or  the  ordinary  light  forgings  for  machine  shops;  for  beating  cop- 
per, or  crushing  stone,  &c,  &c,  The  form  of  the  side  frames  can  be  altered  to  suit  cir- 
cumstances, so  as  to  allow  free  access  on  all  sides. 

4th,  It  requires  no  Steam  Engine  to  work  it;  hence  the  friction  and  other  losses  incident 
to  the  ordinary  hammer  are  materially  reduced.  In  Forges  the  waste  heat  from  the  fur- 
naces gives  ample  steam  to  work  it.  iJvery  Hammer  is  provided  with  self-acting  and 
hand  gearing. 

For  terms  and  other  particulars,  apply  to 

MERRICK  &SON8, 

Southwark  Foundrv.  Philadelphia, 

~~  www  wm  -   WW     A     WJ  WW  w  *  w  •  Jf*  J     »     www  www***  v  *■  w-w^w 
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FROSSER'S  PATENT 

ORIGINAL 

LAP- WELDED  IRON  AND  STEEL  BOILER  TUBES,  SAFE 

FROM  END  TO  END. 

PARIS'  PATENT  ENAMELED  IRON  PIPES  AND  PUMPS, 
FOR  WATER  SUPPLY,  ACIDS,  &c. 
SOLE  IMPORTERS. 

PROSSER'S  PATENT 

SURFACE  CONDENSERS  for  high  pressure  steam,  with  sea  or  other  bad  boiler  wa^er. 
Ganges,  3-cutter  Drills,  Countersiuks,  Tpba  end  Cutting  Bars,  Expanders,  Tube  Scalers, 
Sled  Wire,  Whalebone  Brushes,  and  Pall  Lever  Wrenches. 

Tubes,  plain  or  enameled,  screwed  together  for  ARTESIAN  WELLS. 

THOS.  PR08SER  &  SON, 

28  Piatt  Street,  New  York. 


M.  W.  BALDWIN  &  Co.,  Philadelphia. 

Manufacture  LOCOMOTIVE  ENGINES  of  the  most  approved  construction,  and 
perfect  adaptation  to  all  the  variety  of  circumstances  under  which  they  can  be  usefully 
employed  ;  ranging  in  weight  from  ten  to  thirty-six  tons,  and  using  one-half,  two-thirds, 
three-fourths,  or  the  whole  weight  for  adhesion,  as  the  grade  of  the  road,  or  business  to  be 
done,  may  render  desirable  or  necessary. 

Patterns  of  various  sizes  of  each  of  the  following  plans,  via:  ^ 

Plan  A  and  B,  1  pair  drivers  and  trucks,  for  Passenger  business  exclusively. 
"     C,  2       «  •«  «  or  Freight  business. 

«     D,  3       "  "  ? 

44    D,  3       "  "      >  for  Freight  business  exclusively. 

«    E,  4       44  44  ) 

The  D  and  E  Plans  arc  particularly  adapted  to  roads  having  heavy  grades  and  abrupt 
carves.  The  temporary  track  connecting  the  Eastern  and  Western  divisions  of  the  Vir- 
ginia Central  Railroad,  having  grades  of  295  feet  rise  per  mile,  and  curves  of  300  feet 
radius,  has  been  successfully  worked  for  two  years  past  by  six- wheel  D  Engines  of  our 
make. 

The  material*  and  workmanship,  efficiency  and  durability,  economy  of  fuel  and  re- 
pain,  are  guarantied  equal  to  any  other  engines  in  use. 

"~      D  R  A  Win  GL 

THE  subscriber  would  respectfully  inform  his  friends  and  the  public,  that  he  con* 
tinues  to  give  instruction  in  MACHINE,  ARCHITECTURAL,  TOPOGRA- 
PHICAL, and  LANDSCAPE  DRAWING,  and  PAINTING  in  OIL  and  WATER 
COLORS.  Day  and  Evening  Classes  at  the  office,  and  instructions  given  in  Schools  and 
Psmdies.    Drawings  for  Patents  correctly  made,  and  Designs  furnished. 

JOHN  KERN, 
N.  W.  Corner  Tenth  and  Race  Streets, 

late  No.  62,  Filbert  Street,  near  10th 

*  i  i 

REFERENCES. 

P.  F.  ROTHERMEL,  Esq.,  D.  R.  A8HTON.  Esq. 

JESPER  HARDING,  Esq.,  Wi, HAMILTON,  Actuary  Fr.Jntt. 
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THE  GREAT  AMERICAN  AND  FOREIGN 

mm  * 

Patent  Agency  Offices. 

INTENTORS  SECURE  JCOVn  RIGHTS. 


HOW  TO  OBTAIN  LETTERS  PATENT. 


MESSRS.  MUNN  &  Co.,  Editors  and  Proprietor  of  ihe  Scientific  American,  art 
conducting  the  most  successful  aoksci  for  securing  the  Riohts  or  Inyertors,  lobe 
found  in  the  United  States.  They  have  been  personally  familiar  with  the  progress  oi 
Invention  nnd  Discovery  for  the  past  fifteen  years,  and  have  prepared  and  conducted  within 
this  period  more  Patent  cases  than  any  other  Aoehct  iir  tub  World.  As  an  evidence 
of  the  confidence  reposed  in  their  ability  and  integrity,  they  may  with  propriety  refer  lo 
the  extraordinary  fact  that  nearly  TWO  THOUSAND  PATENTS  have  issued  to  their 
clients  during  the  brief  space  of  only  TWO  YEAR8;  and  during  the  same  period  tbey 
have  examined  through  their  efficient  Branch  Office  in  Washington  into  the  novelty  of 
about  eighteen  hundred  Invention*,  thus  affording  to  them  a  knowledge  of  the  content* 
of  the  Patent  Office  unrivalled  by  any  existing  agency.  Not  only  this,  but  more  than 
one-half  of  all  the  Patents  secured  bv  American  citizens  in  European  countries  are  tiken 
through  MUNN  &  CO/3  AGENCIE8  IN  LONDON,  PARIS,  BRU88EL8,  BER- 
LIN, AND  VIENNA. 

Circulars  of  AdYlce  How  to  Secure  American  and  Foreiok  Patxtts, 
will  be  sent,  free  of  charge,  to  all  who  may  wish  for  them.  Messrs.  Munn  de  Co.'s  prin- 
cipal Offices  in  New  York  are  removed  from  128  Fulton  8t.  to  the  spacious  roosns  in  the 
new  Park  Buildings,  Nos.  37  PaTk  Row,  eastern  side  of  the  City  Hall  Park,  and  145 
Nussftu  St.,  where  all  communications  should  be  addressed,  and  where  Inventors  are  cor- 
dially invited  lo  call  whenever  they  visit  the  city.  Their  Branch  Office  in  Washington 
City  is  on  the  corner  of  F  and  8eveuth  Sta.,  directly  opposite  the  Patent  Office.  Munn 
&  Co.  refer  by  permission  to  Judge  Mason,  Ex-Commissioner  of  Patents,  and  to  over 
Sevkx  Thousand  Inventors  in  the  United  State*  whose  papers  have  been  prepared  aoJ 
prosecuted  through  their  Ageucy.  Address 

MUNN  k  CO., 

No.  37  Park  Row,  New  York  City. 


AMERICAN  AND  FOREIGN  OFFICE 

PROCURING  PATENTS. 
LOW,  HASKELL  &  Co., 

Solicitors  of  Patents  for  Inventions,  and  Editors  of  the  Inventor. 

304  BROADWAY,  corner  of  DUANE  Street, 

third  block  above  City  Hall,  New  York, 

■    •     -   —  ■   ■      ■      ■   " 

LEMUEL  W.  SERRELL, 

SOLICITOR  OF  AMERICAN  &  FOREIGN  PATENTS, 

JVb.  121  Nassau  Street,  JVew  York, 

Prepares  Mechanical  Drawings,  Specifications,  Caveats,  Assignments,  Ao, and  transact* 
all  other  business  connected  with  obtaining  Letters  Patent  in  the  United  States  and  For- 
eign Countries  with  promptness  tnd  dispatch. 
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HENRY  HOWSON'S 
PHILADELPHIA  AGENCY  FOR  PROCURING  PATENTS 

ir*  tiib 

UNITED  STATES  AND  EUROPE, 
FORREST  PLACE  No.  123 £  SOUTH  FOURTH  STREET, 

PHILADELPHIA. 


AGENCIES*  IX  LONDON,  EDINBURGH,  DUBLIN,  MANCHESTER, 
PARI8,  BRUSSELS,  VIENNA,  LEIP8IC,  BERLIN, 
AND  OTHER  EUROPEAN  CITIES, 

H.  Howson  prepares  Specifications,  Drawings,  Deeds  of  Assignment,  conducts  Inter- 
ferences, Appeals,  Applications  for  Re-issues.  Extensions,  &c,  attends  to  the  filing  of 
Caveats,  Reports  as  to  the  Patentability  and  Utility  of  Inventions,  and  also  acts  as  Consult- 
iog  Attorney  to  either  counsel,  plainiifl*,  or  defendant,  in  suits  at  law  respecting  Patents. 

At  H.  H.  visits  Washington  monthly,  he  is  prepared  tn  take  charge  of  rejected  appli- 
cations,  and  argue  such  cases  before  the  Examiners  and  Commissioner,  thus  saving  to 
inventors  the  annoyance  and  expense  of  personal  visits  to  Washington. 

Burlington,  Iowa,  October  2,  1857. 

Diab  8in  : — I  take  this  occasion  to  state  to  you,  that  for  several  years  past  I  have  been 
acquainted  with  the  manner  in  which  you  have  conducted  your  business  as  Patent  Soli- 
citor. This  has  always  been  highly  creditable  to  yourself,  and  satisfactory  to  the  Patent 
Office.  You  understood  your  cases  well,  and  presented  them  in  that  intelligible  form  which 
(eoerally  insured  success.  I  make  this  Certificate,  in  hopes  that  it  may  be  serviceable  to 
vooip  continuing  to  find  that  employment  in  your  profession  to  which  your  industry, 
intelligence,  and  courteous  bearing,  so  justly  entitle  you. 

Yours,  very  truly,  CHARLE8  MASON, 

To  HsNBT  Howsow,  Esq.  Late  CommUsiontr  uf  Patent*. 

THOMAS~D.  STETSON,  ~~ 
Mechanical  Engineer  and  American  and  Foreign 

PATENT  AGENT, 

No.  5  TRYON  ROW,         Niw  Yohk. 


HENRY  E.  ROEDER, 

MECHANICAL  ENGINEER  AND  PATENT  AGENT, 

JVb.  346  Broadway,  JVew  York, 

Applications  for  Letters  Patent  for  the  United  8tates,  and  every  country  in  Europe, 
made  on  the  most  reasonable  terms. 

J.  E.  &  H.  S.  ROBINSON, 

CONSULTING  &  SUPERINTENDING 

STEAM  ENGINEERS, 

NO.  7  BIGELOW  LIBRARY  BUILDING, 

CLINTON,  Mast. 
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DR.  F.  A.  GENTH, 
No.  333  WALNUT  STREET, 

PHILADELPHIA, 

OFFERS  HIS  SERVICES 

For  the  examination  of  Ores,  Minerals,  Mineral  Waters,  Sofa, 
Manures,  and  other  Chemical  Products. 

ALSO  IX  GtVrSO  HIS  PROFESSIONAL  APV1CE  AXD  OPIJOOSI 

ON  THE  VALUE  OF  MINES  AND  MINERAL  LANDS, 

AND  ON  CHEMICAL  QUESTIONS,  ETC. 

 :o*  

J$£?*A  limited  number  of  Students  taken  in  Analytical  and  Practical 
Chemistry,  Mineralogy,  Geology,  and  Metallurgy. 


LABORATORY  FOR  PRACTICAL  AND  ANALYTICAL  CHEMISTRY 

ESTABLISHED  IN  1836. 

The  subscribers  continue  to  give  their  personal  Attention  to  instruction  in  PRACTI- 
CAL CHEMISTRY",  MINERALOGY,  AND  GEOLOGY,  according  lo  the  method 
which  they  have  pursued  successfully  during  the  pant  twenty-two  years  in  this  city.  A 
commodious  and  well  furnished  Laboratory,  a  large  and  select  Library  of  practical 
and  scientific  works  in  the  English,  German,  and  French  languages,  together  with  min- 
eral, geological,  and  technical  Collections,  olTer  every  facility  to  the  student. 

ANALYSES  of  Ores,  Minerals,  Soils,  Waters,  Vegetable  substances,  and  the  produc- 
tions of  Art  will  be  carefully  executed.  Persons  residing  at  a  distance  may  send  by  letter 
small  average  samples  of  ores,  earth*,  &c,  weighing  from  100  grains  to  one  ounce. 

The  various  applications  of  Chemistry  to  Manufactures,  Agriculture,  Medicinf,  «nd 
Pharmacy  will  receive  special  attention.  Where  it  is  practicable,  researches  will  be  in- 
stituted and  opinions  given  on  all  chemical  questions. 

Apply  to  Wjl  Hamilton,  Actuary  of  the  Franklin  Institute,  or  to  the  subscriber!, 

BOOTH,  GARRETT  &  CAMAC, 

Al  the  Laboratory,  Chant  Street,  10th  St.  between  Market  and  Chestnut  Suu 


JAMES  C.  LANE, 

EX  CHIEF  ENGINEER  OF  EXPLORATIONS  IN  SOUTH  AMERICA,  AC. 

MECHANICAL  AND  CONSULTING  ENGINEER, 

♦ 

TIMES  BUILDING,  No.  41  PARK  ROW, 

Room  JVo.  4.  JVew  York, 


PATENTS  NEGOTIATED. 

Drawings,  Specifications,  and  Models,  (metal  or  wood,)  Applications  for  Patents,  ant)  aK 
business  whatever  couiiected  with  Patents  attended  to  with  economy  and  dispatch. 
Application  for  Patent,  including  drawings,  specification,  and  Patent-QiBce  fees,  $60. 

m        \  mm 
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Constructed  with  DIMPFEI/8  PATENT  BOILER,  unite  and  combine  all  the  mechant- 
ral  and  physical  characteristics  essential  to  the  thorough  and  economical  consumption  of 
fuel,  whether  Coal  or  Wood.  The  practical  results  which  have  followed  its  introduction 
and  use,  are  matters  of  official  record  in  the  Reports  of  the  Philadelphia,  Wilmington, 
and  Baltimore  Railroad  Company,  and  other  Railroad  Companies,  whose  concurrent  tes- 
timony demonstrates  its  efficiency  and  its  succen*. 

The  DIMPFEL  COAL  BURNER  has  parsed  through  the  preliminary  ordeals  of  trial 
and  experiment.  The  plan  of  this  Boiler  is  based  on  suund  philosophic  principles,  and 
hence  its  efficiency  and  success  in  generating  steam,  with  less  weight. 

It  will  be  seen,  by  the  cut  al>ove,  that  the  bent  up  Water  Tubes  terminate  at  the  crown 
of  the  fire-box  at  one  end,  nnd  communicate  with  the  water  space  at  the  other  or  farther 
end,  thus  bringing  the  water,  mechanically,  from  the  colder  or  farther  end,  directly  over 
lb*  fire,  absorbing  the  greater  part  of  the  beat,  and,  at  the  same  time,  overflowing  the 
crown,  keeping  it  cool  and  protecting  it  from  being  overheated,  and  thereby  preventing 
«  plosion,  in  cate  the  water  should  fall  much  below  its  ordinary  level;  and  also  ixcrkas- 

/3T6  THE  H  RATING  SURFACE  THREE  POLn  WITHIN  THE  F1HE-ROX.     The  !'fU<l  in  the  tubes 

enable*  them  to  yield,  and  thus  relieve  the  joints  from  undue  strain,  caused  by  the  un- 
equal expansion  and  contraction. 

The  heated  products  of  combustion  not  being  separated  by  passing  through  tubes,  as 
i>  the  case  in  the  flue  tubular  Boilers,  by  proper  appliances  combustion  is  maintained, 
among  the  tubes,  the  whole  length  of  the  Boiler. 

Of  one  of  the  Engines  constructed  with  the  Dimpfel  Boiler,  S.  M.  Felton,  Esq.,  Presi- 
dent of  the  Philadelphia,  Wilmington,  nnd  Baltimore  Railroad  Company,  in  his  Annual 
Report  for  the  year  ending  November  30,  1958,  says: 

-The  Dimpfel  Engine,  Daniel  Webster, has  run"[the  Great  Express  Train]  during  the 
year,  32,786  miles. 

Cost  of  Coal  consumed,  .  .       $  1973  15 

Cost  of  Wood  for  kindling,  .  .  167-70 

Total  cost  for  fuel,  $  2 140-86  " 

C«*t  per  mile  run  6  52-100  cent*.  "Average  number  of  cars  down,  9}— average  num- 
ber of  cars  up,  10." 

Wilmington,  July  9,  1868. 

8-  M.  Felt©*,  Esq.— Dear  Sir: — The  [Dimpfel]  Engine  Henry  Clay,  ran  7$  [trial] 
fripe  in  June,  1868,  between  Philadelphia  and  the  8usquehanna  River,  940  miles.  •  • 
Coal  per  mile,  20  49-100  lbs.  Coil  cost  per  mile  ran,  3  8-10  centa.  Average  can  each 
way,  seven  long  cars,  passenger  train. 

Wjc.  Stbabits,  Master  Machinist  P.  W.  &  B.  R.R. 

For  further  information,  address,  F.  P.  DIMPFEL,  Pan ladblphia. 

■  ■ —  —  ;  

REPORT  of  the  COMMITTEE  appointed  by  the  FRANKLIN  INSTITUTE 

to  experiment  on 

TOE  STRENGTH  OF  MATERIALS  EMPLOYED  IN  THE  CON- 
STRUCTION OF  STEAM  BOILERS, 
Illustrated  with  10  Copperplates.   Price,  $1*50. 
A  few  copies  can  be  had,  on  application  to 

WILLIAM  HAMILTON,  Actuary, 

Hall  of  the  Franklin  Institute. 
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While  we  transact  generally  business  of  every  description  relating  to 
applications  for  Patents,  we  invite  the  patronage  of  Ihe  public*,  more 
especially,  in  contested  cases,  particularly  those  of  appeal  and  inter- 
ference. In  examining  an  application  which  has  been  rejected  in  the 
hands  of  other  Agents,  we  usually  charge  a  fee  of  live  Dollars  ;  and  if 
on  such  examination  we  deem  it  tenable,  we  will  in  most  cases  prosecute 
it  on  supplementary  proceedings,  on  being  secured  the  payment  of  a 
suitable  fee  upon  the  issue  of  the  Patent. 

PALMER'S  ARM  AND  LEG 

Mh.  Palmer  has  the  pleasure  of  announcing  that  ho  has  completed  the  Isve.vthw 
of  the  Arm  ;  and  he  believes  it  to  be  at  least  equal  in  all  respects  to  the  Patbxt  Lts. 
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The  Aw*  and  Haich  imitate  the  natu- 
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extent  hitherto  unapproached. 

PALMER'S  PATENT  LEG 

Has  been  exhibited  at  thiity  Exhibitions  ol  distinguished  scientific  societies,  in  compe- 
tition with  all  other  substitutes,  and  has  in  EVEnt  ixbtauce  been  declared  M  tii  sett" 

artificial  limb  extant. 

In  addition  to  thirty  Gold  and  Silver  Medals  (or  first  premiums;  awarded  the  Inventor, 
hy  Scientific  Societies  in  the  United  States,  he  was  (by  the  unanimous  approval  of  an  in- 
ternational Council  of  distinguished  8urgeons,)  honored  with  the  award  of  the 

PRIZE  MEDAL, 

At  the  WORLD'S  EXHIBITION,  in  London  (1851;,  and  also  with  the 

SILVER  MEDAL, 

(Only  First  Class  Priic.j  at  the  New  York  Crystal  Palace  (1853),  for 
"THE  BEST  ARTIFICIAL  LEG." 

- 

•    »  ;  "THE  BANE  AND  ANTIDOTE," 

Is  the  title  of  a  Journal  published  for  gratuitous  distribution  among  Surgeons,  and  per- 
sons who  have  suffered  amputation  of  limbs.  The  pamphlet  will  be  sent,  postage  pajd, 
to  every  applicant.  Address, 

fe.  FRANK.  PALMER,  Surgeon-Artist, 

1320,  Cheanut  Street,  Philadelphia,  Pa- 
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For  the  Journal  of  the  Franklin  InsUtute. 

Steam  and  its  Condensation.    By  Thomas  Prosser,  C.  E. 

(Continued  from  page  80.) 
CHAPTER  VIII — PART  II. 

The  second  part  of  my  subject— the  surface  required  for  the  con- 
densation of  steam — was  not  determined  by  the  experiments,  further 
than  the  previously  recorded  fact,  that  it  was  greatly  exceeded  in  the 
apparatus  used ;  it  amounted  to  47  superficial  feet,  or  nearly  half  the 
boiler  water-heating  surface.  I  have  no  doubt  that,  with  thin  steel, 
instead  of  iron  tubes,  one  fifth  will  be  found  sufficient.  The  founda- 
tion of  this  belief  is  to  be  found  in  tho  fact  that,  when  the  condensing 
water  was  at  55°  F.,  the  steam  water*  was  frequently  below  100°  F., 
instead  of  being  about  200°  F.,  which  is  the  ordinary  temperature. 

If  the  steam-water  can  be  forced  into  the  boiler  at  this  latter  tem- 
perature, the  heater-condenser  may  be  dispensed  with ;  but,  to  insure 
the  action  of  the  feed  pump,  it  appears  desirable  that  the  water  in  the 
reservoir  be  at  a  temperature  of  some  20°  to  30°  F.  below  that  of  the 
superincumbent  steam,  for  the  purpose  of  insuring  solid  water. 

*  I  beg  lea\Te  to  be  allowed  the  on  of  the  following  terms  for  the  sake  of  brevity,  and  to  avoid  repetitions: 
Sieam-usittr      for  condensed  eteaxn  or  water  or  condensation. 
Pittonage        for  the  steam  apace  displacement  of  the  piston. 
CUurane*         for  the  space  at  each  end  of  the  cylinder  beyond  the  piston  i 
J'atsagfj         for  the  steam  passage  from  the  cnt-off  to  the  cylinder. 
leakage  for  the  steam  leakage  by  the  piston  and  exhaust  port. 

Total  Power      for  the  mechanical  power  developed  by  converting  one  pound  of  water  from  the  ' 
ing  point  Into  steam. — See  this  Journal,  vol.  XxxtI.  (3d  Series),  p.  7. 
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Still  it  may  be  a  question  whether,  on  board  a  ship,  it  is  worth  the 
space  occupied ;  I  believe  it  will  always  be  found  so,  as  the  space  over 
the  distilling  condenser  can  seldom  be  appropriated  to  any  other  pur- 
pose ;  and,  moreover,  the  apparatus  appears  not  liable  to  the  least 
deterioration,  or  to  give  the  slightest  trouble,  so  far.  In  fact  the  whole 
condenser  and  boiler  may  claim  the  same  immunity;  for,  after  eighteen 
months  in  one  case,  and  more  than  two  years  in  another,  of  constant 
use,  not  the  slightest  trouble  or  difficulty  of  any  kind  has  occurred. 

One-tenth  part  of  the  boiler  water-heating  surface  will  be  sufficient 
for  the  heater-condenser,  and  the  same  for  the  still-condenser,  of  a 
sea-going  steamer  requiring  distilled  water  for  the  use  of  the  ship. 

These  questions,  however,  have  not  been  determined  experimentally, 
on  account  of  the  want  of  steam  to  test  the  power  of  the  condenser, 
and  therefore  some  modification  may  be  found  desirable  hereafter;  but 
the  paramount  consideration,  the  supply  of  distilled  water  to  recupe- 
rate the  waste  from  the  boiler,  is  placed  beyond  a  doubt,  even  if  that 
waste,  including  as  it  docs  all  the  steam  condensed  in  the  cylinder,  be 
three  times  the  amount  which  we  know  it  has  not  exceeded.  It  may 
surprise  many  to  be  told  what  the  amount  of  this  waste  of  boiler  water 
really  is.  In  the  "  Fulton  "  and  "  Arago  "  I  have  the  best  authority 
for  stating  it  to  be  25  per  cent.,  for  their  surface  condensers  would 
Bupply  but  three  out  of  the  four  boilers  with  fresh  water,  even  when 
the  boilers  and  condensers  were  comparatively  new. 

Of  the  "San  Jacinto'*  with  her  old  copper  boilers  "in  good  con- 
dition,"* and  not  two  years  old,  and  with  new  condensers,  it  was  said, 
u  The  condensers  performed  well,  furnishing  more  than  enough  fresh 
water  for  two  out  of  the  three  boilers. "f  I  quote  the  exact  words  which 
will  some  day  be  read  with  astonishment.  If  this  is  "performing  well" 
it  makes  rather  an  interesting  inquiry  of  what  performing  bad  means. 

How  much  more  than  two-thirds  of  the  steam  was  returned  to  the 
boiler  as  fresh  water,  we  are  not  informed,  but  presume  it  was  not 
three-fourths.  In  fact  these  expensive  boilers  were  a  wreck  in  four 
years  afterwards,}:  having  been  in  commission  but  five  and  a  half 
altogether. 

This  waste  of  water  is  almost  entirely  from  the  boiler.  The  steam- 
water  from  condensation  in  the  cylinder  is  too  valuable  to  be  thrown 
away,  and  as  to  superheating  the  steam  sufficiently  to  prevent  it,  that 
is  impossible,  without  incurring  the  greatest  danger  and  encountering 
difficulties  as  great  if  not  greater  than  that  to  be  overcome. 

The  first  part  of  this  chapter  closed  with  showing  an  evaporation 
equivalent  to  12  pounds  of  water  with  1  pound  of  coal.  Of  that  12 
pounds  of  water,  however,  I  claim  but  10  pounds  as  bona-fide  steam, 
after  it  had  left  the  cylinder  and  entered  the  condenser.  It  does  not 
follow,  however,  that  the  remaining  2  pounds  were  wasted,  and  there- 
fore have  to  be  restored  to  the  boiler,  for  the  half  of  that  had  its  equi- 
valent in  superheat  of  the  steam,  and  therefore  we  have  only  actually 
to  provide  for  the  other  half,  or  about  8-2  per  cent.,  which,  as  before 

•  Jour,  of  FrwikliQ  but,  vol.  28  (3d  Seriw),  p.  128. 

t  Ibid,  p.  130.  J  Ibid,  vuL  38  (3d  &xim\  p.  8. 
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stated,  was  the  real  deficiency  of  every  kind  and  from  every  source, 
a  deficiency  which  is  less  than  one-third  the  ability  of  the  distilling 
condenser  to  make  good. 

CHAPTER  VIII — PART  III. 

Having  disposed  of  the  equivalent  of  one  pound  of  water  converted 
into  steam,  as  superheat  in  the  whole  body  of  the  steam  generated, 
and  of  one  pound  of  water  which  disappears,  whether  as  water  or  as 
steam,  we  come  to  that  of  the  ten  pounds  of  pure  steam  as  I  contend 
the  remainder  to  be.  If  not  pure  steam,  the  test  to  which  I  shall 
submit  it  will  soon  discover  it,  and,  at  the  same  time,  fully  test  the 
accuracy  of  the  forthcoming  Report  of  the  Board  of  Inquisition,  for 
that  in  its  most  objectionable  form  is  its  character. 

Personally,  I  have  the  greatest  respect  for  the  individual  members 
of  that  board,  and  for  the  faithful  and  able  manner  in  which  the  ex- 
periments were  conducted.  But  the  objectionable  part  of  the  proceed- 
ings is  (in  accordance  no  doubt  with  red  tape  precedents  and  official 
dignity)  that  the  Report,  instead  of  being  submitted  to  the  person  sup- 
posed to  be  individually  more  particularly  and  understanding^  inter- 
ested therein  than  any  other,  is  "hid  from  his  sight,"  and  sent  off 
to  one  who  is  not  necessarily  supposed  to  know  or  to  care  anything 
about  it ;  so  that  if  there  arc  any  damning  errors  in  the  Report,  they 
are  discovered  too  late  to  be  amended,  and  "Ruin1*  may  sign  as  one 
of  the  board.   Is  it  too  much  to  imagine  that  a  Board  composed  of 
U.  S.  Marine  Engineers  may  fail  to  appreciate  at  its  true  value,  an 
invention  necessarily  new,  unknown  and  untried,  which  upsets  the 
whole  theory  in  which  they  havo  been  educated,  and  sacrilegiously 
tears  away  the  air-pump  from  the  shrine  in  which  its  idolizers  have 
placed  it  ?   Had  there  been  discussion  in  open  court  on  all  debatable 
subjects,  surely  the  Report  could  not  have  suffered  in  efficacy  from 
that  cause,  and  I  should  have  no  need  to  lay  this  anchor  to  windward. 
As  I  do  not  intend  to  leave  anything  to  mere  imagination,  I  have  care- 
fully measured  the  cubical  contents  of  the  steam  engine,  for  the  pur- 
pose of  ascertaining  the  amount  of  steam,  that  is  to  say  of  the  ten 
pounds  which  is  effective,  premising  that,  excepting  the  salvage  of  the 
exhaust  steam,  all  which  is  used  in  clearance  and  passages  is  lost, 
whether  working  with  or  without  expansion,  provided  the  calculation 
be  made  at  the  end  of  the  stroke. 

The  cut-off  does  not  entirely  regulate  the  expansion,  but  it  is  the 
whole  steam  which  passes  it  up  to  the  period  of  cutting  off,  and  which 
of  course  includes  not  only  the  due  portion  of  the  pistonage,  but  also 
that  of  the  whole  of  the  clearances  and  passages. 

In  the  case  in  question  the  steam  was  cut  off  at  5*076  in.  of  the  18  in. 
stroke,  or  as  1  to  3-5461,  but  the  real  steam  expansion  is  as  1  to 
2-778527.  The  former  represents,  at  the  moment  the  steam  is  cut 
off,  the  proportion  which  the  pistonage  then  bears  to  the  whole  pis- 
tonage, viz:  as  .2909757  ft.  to  1*0318288  cubic  feet,  while  the  other 
represents  the  proportion  which  the  whole  steam  which  has  passed  the 
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cut-off  valve  at  the  same  moment,  bears  to  the  whole  capacity  of  the 
cylinder,  clearances  and  passages  combined,  viz :  as  -4165543  ft.  to 
1-157407  cub.  ft. 

Without  expansion  the  "  abstract  practical  value  "  of  the  steam 
which  it  is  the  object  of  this  portion  of  our  paper  to  elucidate,  is  re- 
duced by  three  causes.  First,  the  clearance  and  passages ;  second, 
the  leakage ;  and  third,  the  back  pressure  of  the  steam  upon  the  piston. 

Cub.  in.      Cub.  ft. 
The  Putonage  per  double  stroke  ia       .      .    1783  =  1*0318288 
44        44       clearance,  and  passage^,*    .  87  =  -0503472 

Totals,  1870  =  1-0821760 

The  steam  engine  made  21,600  double  strokes  (in  8  hours)  with  2565 
lbs.  of  steam,  that  bcim*  the  weight  of  steam-water  actually  caught. 

It  was  found  upon  trial  with  the  fly-wheel  of  the  engine  scotched, 
that,  about  five  per  cent,  was  lost  by  leakage.  We  have  therefore  to 
account  for  ninety-five  per  cent.,  or  2436-75  lbs.  of  the  steam-water, 
as  having  been  working  steam,  and  therefore 

0  *oo7    /I -0821760^160 Ov 

9*592 » ■»  f   2436-75  Jcubic  feet  of  such  working  steam  weighs 

1  ft>.,  corresponding  with  45*5  lbs.  per  square  inch  of  pressure,  and 
135°  C.  of  temperature. 

Steam  at  this  pressure  has  a  total  power  equal  to  lifting  1  ft>. 

62-916  feet,  but  only  -968477=  of  it  is  available. 

The  back  pressure  upon  the  piston  was  16  lbs.  per  square  inch,  which 
leaves  an  unbalanced  steam  pressure  of  29-5  =  (45*5 — 16)  lbs.  per 

(29*5\ 
45-/ 

is  available  in  work  done,  or  of  the  whole  working  steam  effective  in 
work  done -618188  =  (-953477  X -648352).  Taking  the  whole  10  ft>s. 
of  steam  which  entered  the  cylinder,  only  -5872786  was  available  in 

j  j        tt           ,             -m  hums    / '5872786,62,916 \. 
work  done.  Hence  we  have  n.  p.  lrlybo—  ^  ^   J  from 

the  evaporation  of  10  lbs.  of  water  with  1  ft),  of  coal  per  minute.  This 
is  but  -893122  ft>8.  of  water  per  minute  per  H.  p. 

The  coal  was  therefore  5-35873  lbs.  per  hour  per  H.  p.,  and,  as  the 
coal  used  was  82  lbs.  per  hour,  the  power  developed  was  (32^-5-35873) 
— 5*97156  h.  p. 

In  order  to  show  the  extravagance  in  fuel  by  using  steam  of  so  low 
a  pressure,  we  will  calculate  the  known  certain  effects  of  applying  the 
steam  at  160  lbs.  pressure  per  square  inch,  with  the  same  back  pres- 
sure as  before,  viz :  16  lbs.  to  the  square  inch. 

We  have  available  as  before  -953477,  and  henco 

E.  P.  17-4115  -  (i^y  70'481)  The  toul  power  >t 
pressure  is  equal  to  lifting  1  ft).  70*481  feet,  -95  of  which  is  available 

*  Tbcro  U  a  salrage  from  thia  in  the  exhaust  steam,  which  I  have  Dot  thought  worth  deducting. 
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as  before.  Now,  17*4115  n.  p.  by  the  evaporation  of  10  lbs.  of  water 
with  1  ft>.  of  coal,  is  *57433  ft>s.  of  water  per  minute  per  H.  p. 

The  coal  3*446  lbs.  per  hour  per  H.  P.;  and,  as  that  is  calculated  as 
before  at  32  lbs.  per  hour,  the  power  developed  is  (82-^  3-446)—  9-2861 
n.  p.,  or  more  than  50  per  cent,  of  increase,  by  merely  increasing  the 
pressure  of  the  steam,  which  pressure  is  perfectly  safe,  as  any  com- 
petent person  will  declare,  after  an  examination  of  the  boiler. 

Comparative  Analytical  Development  of  Power  by  the  Two  Pressures. 
Full  pressure  of  the  working  steam  per  >q.  in.  in  lbs.,  45-5  160 

Unbalanced  pressure  of  the  working  steain       M  29*5  144 

Loaa  by  cylinder  leakage,         .            .  »50  «50 

'*         **     passages  and  clearances,  .              *44  *44 

"     back  pressure  upon  piston,          .  .       3*19  *9l 

Available  in  work  done,      .            .  .            6  87  9  13254 


10  98254 

Gain  in  total  power,  by  increase  of  pressure,        .  -98254 

Total  cost,  10.  10. 

I  must  now  close  this  chapter,  reserving  for  another  the  considera- 
tion of  expanded  steam,  which  is  of  sufficient  importance  to  claim  one 
to  itself. 

(To  be  Continued.) 


Simple  Method  of  Calculating  Earthwork.* 
To  the  Editor  of  the  Civ.  Eng.  and  Arch.  Journal. 

In  your  May  number,  A.  S.  W.  describes  a  method  of  calculating 
the  contents  of  cuttings,  and  asks  if  it  has  ever  been  previously  used. 
I  may  inform  you  that  the  same  method  has  been  used  by  me  for  some 
years,  but  I  never  looked  upon  my  application  of  it  as  a  discovery,  for 
I  thought  it  would  be  sufficiently  obvious  to  any  person  with  a  slight 
knowledge  of  mathematics,  who  might  have  frequent  occasion  to  mea- 
sure irregular  solids. 

The  method  was  first  suggested  to  me  in  1846,  when  investigating 
the  proper  system  of  ascertaining  the  cubic  contents  of  walls  built  to 


Fig.  1.  Fig.  8. 

support  the  slopes  of  embankments.  I  was  then  engaged  in  forming 
reservoirs  at  Whittle  Dean,  for  the  water  supply  of  Newcastle-upon- 
Tyne.  The  walls  of  our  grating  tanks  were  of  the  form  shown  in  the 
two  figures :  Fig.  1  being  an  elevation  of  the  wall,  and  Fig.  2  a  section 
of  the  same  at  e. 

*  from  the  London  Ctr.  Eng.  sad  Arab.  Jour.,  Ja)y,  1859. 

19* 
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The  upper  surface  of  the  walls,  or  where  they  coincided  with  the 
slope  of  the  embankment,  as  on  c,  D,  B,  F,  was  of  uniform  breadth,  the  face 
was  perpendicular,  and  the  back  battering.  In  measuring  the  contents 
of  the  triangular  portion  D,  E,  o,  it  seemed  at  the  first  glance  that  a 
near  approximation  would  be  attained  by  multiplying  the  length  no, 
by  half  the  height  eg,  and  this  again  by  an  average  thickness  found 
by  taking  one-third  of  the  sum  of  the  thicknesses  at  the  angles.  I  soon 
found  that  not  an  approximation  only,  but  the  exact  contents  was  the 
result.  Subsequent  investigation  Bhowed  me  that  this  method  was  co- 
incident with,  and  directly  deducible  from,  tho  prismoidal  formula.— 
For  let  us  call  a,  6,  and  c>  the  thickness  at  D,  E,  and  g  respectively, 
/= the  length  dg;  A  =  thc  height  EG. 

For  wider  application  I  take  a  different  symbol  for  the  thickness  it 
each  angle.  Then  "  the  sum  of  the  areas  of  the  ends  added  to  four 
times  the  area  of  the  middle  section,  and  multiplied  by  one-sixth  of  the 
length  will  give  the  contents." 

Area  at  D  =  a  X  o  =  o.    Area  at  E  a«»^i-e  A. 

Four  times  area  of  middle  section— 4  x  J     ^  +  (a+~lT 

Content  =  [o  +  («  +       >  +        *  J  x  ;  3—  *  y 

which  last  expression  is  the  method  of  A.  S.  W. 

The  prismoidal  formula  admits  of  very  wide  application,  and  I  find 
it  useful  in  calculating  the  contents  not  only  of  cuttings,  but  of  conic 
and  pyramidal  frustrums,  and  in  various  ways. 

Hexham,  May  10,  1859.  T.  D.  Ridley. 

The  applicability  of  the  prismoidal  formula  to  cones,  wedges, 
spheres,  &c,  is  shown  by  Mr.  Ellwood  Morris,  Civ.  Eng.,  of  Phila- 
delphia, in  the  Journal  of  the  Franklin  Institute,  vol.  xxiii,  page  241, 
year  1852.  The  application  to  embankments  and  excavations,  the 
measurements  of  masonry,  &c,  has  been  general  on  our  public  works 
from  the  date  of  their  commencement.  Ed.  Jour.  Fr.  Inst. 


On  the  Relative  Values  of  Coke  and  Coal  in  Locomotive  Engines  * 

By  Benjamin  Fothergill. 

(Continued  from  page  154.J 

Mr.  John  Braithwaite,  having  been  called  upon  by  the  Chairman, 
said  that  having  the  intention  at  some  future  time  to  bring  forward 
Borne  views  of  his  own  in  reference  to  combustion,  he  must  decline  en- 
tering fully  upon  the  subject  that  evening.  He  had  listened  with  at- 
tention to  the  remarks  of  the  last  speaker,  and  there  were  several  of 
his  views  which,  in  the  paper  that  he  hoped  to  be  allowed  to  bring 
before  the  Society  at  a  future  period,  he  should  endeavor  to  contro- 
vert.   Whether  it  was  a  question  of  using  coal  or  coke,  he  believed 

•  From  Um  Jour,  of  the  Soclrfj  of  Arte,  Ko.338. 
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the  present  arrangement  of  furnaces  and  the  manner  of  producing 
combustion  were  very  far  behind  what  he  hoped  would  ultimately  be 
arrived  at.  He  thought  that,  ere  long,  the  boilers  of  engines  would  be 
constructed  of  a  different  form,  so  as  to  produce  more  efficiently  the 
draft  in  the  furnace,  not  precisely  after  the  plan  which  he  (Mr.  Braith- 
waite)  brought  forward  in  1829,  but  such  an  improvement  upon  it  that 
the  combustion  would  be  steadily  carried  on  and  the  gases  essential 
to  the  generation  of  steam  would  be  given  out  without  the  use  of  the 
diffuser  to  which  allusion  had  been  made.  This  principle  had  been 
carried  out  in  the  caloric  engine,  and  had  been  found,  so  far,  success- 
ful. 

The  Chairman  was  gratified  to  hear  that  it  was  Mr.  Braithwaite's 
desire  to  give  them  the  benefits  of  his  practical  experience  in  these 
matters. 

Mr.  Braithwaitb  would  be  glad  to  do  so,  and  for  that  reason  he 
would  not  then  forestall  any  thing  he  had  to  say. 

Mr.  John  Betiiell,  being  called  upon  by  the  Chairman,  said  he 
did  not  feel  himself  competent  to  sny  much  upon  this  point,  because 
the  paper  was  chiefly  directed  to  locomotive  engines,  of  which  he  had 
had  little  or  no  experience.  He  might,  however,  make  an  observation 
with  reference  to  the  general  question  as  to  the  comparative  merits 
of  coal  and  coke.  He  confessed  he  did  not  think  the  paper  had  suf- 
ficiently entered  into  it.  Some  years  ago  it  was  stated  at  the  scienti- 
fic institutions,  that  the  coke  made  from  a  certain  quantity  of  coal 
would  give  the  same  amount  of  heat,  and  evaporate  just  as  much  water, 
as  the  coal  from  which  it  was  made.  He  believed  that  was  a  theory 
which  was  advocated  in  that  room  some  years  ago,  by  his  friend,  Mr. 
George  Lowe.  He  (Mr.  Bethell)  confessed  he  was  astonished  at  that 
theory,  for  when  they  observed  the  great  heat  that  was  generated  in 
converting  coal  into  coke,  it  seemed  very  remarkable  that  the  coke 
should,  after  being  subjected  to  that  process,  give  as  much  heat  as 
the  coal  itself.  He  had  burned  many  thousand  tons  of  fuel  in  the  sta- 
tionary engines  of  his  manufactories,  and  after  some  consideration  of 
the  subject  it  was  clear  to  him  that  the  difference  arose  entirely  in 
the  mode  of  burning  the  fuel.  It  was  possible,  no  doubt,  to  construct 
a  furnace  which  would  give  coal  no  advantage  over  coke.  The  real 
point  was,  the  proper  construction  of  the  furnace.  It  was  excessively 
simple  to  burn  coke  when  operated  upon  by  a  strong  draft,  so  as  to 
get  all  the  heat  out  of  the  carbon  which  it  contained ;  but  it  was  not 
bo  simple  to  burn  coal,  because  this  involved  two  operations;  they 
had  to  burn  the  gases,  which  required  one  mode  of  treatment,  and 
the  carbon,  or  coke,  which  required  another  mode  of  treatment.  He 
confessed  he  had  not  yet  seen  any  plan  which,  in  his  opinion,  was 
perfect  for  carrying  out  his  ideas  of  burning  all  the  gas  and  all  the 
carbon.  The  plan  laid  before  them  that  evening  appeared  to  him  very 
complicated.  In  France  and  Belgium,  where  they  burnt  a  great  deal 
of  coal,  as  well  as  a  patented  fuel  which  contained  more  gas  than  coal, 
they  had  a  simple  apparatus  for  doing  it,  and  they  carried  out  the 
process  in  the  locomotive  engines  without  producing  so  much  smoke 
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as  be  had  met  with  on  railways  in  this  country.  lie  would  not  then 
describe  it  in  detail,  but  it  was  a  simple  arrangement  of  the  fire-box, 
which  allowed  air  to  pass  in  over  the  fire.  He  had  hoped  the  paper 
would  have  gone  more  into  the  general  question,  and  not  have  been 
confined  to  one  description  of  locomotive.  There  were  many  locomo- 
tives as  well  as  fixed  boilers  working  in  this  country,  in  which  various 
plans  were  adopted,  by  which  the  gas  from  coal  was  more  or  less  burnt, 
though  not  always  efficiently.  With  regard  to  the  analyses  before  them, 
he  confessed  he  was  astonished  at  them,  and  he  could  hardly  believe 
them  to  be  correct.  It  was  easy  to  take  an  analysis  of  the  composition 
of  coal,  but  the  ascertaining  how  much  water  a  certain  fuel  would  evapo- 
rate was  a  different  matter,  as  apparatus  specially  adapted  to  the  dif- 
ferent kinds  of  fuel  was  necessary  in  order  to  obtain  reliable  results. 
If  they  were  using  an  apparatus  to  burn  coal  which  contained  the 
gases  as  well  as  the  carbon,  they  must  have  an  apparatus  in  which 
the  air  came  over  the  fire,  and  if  the  same  apparatus  was  used  for 
burning  coke  it  would  not  answer.  Hence  they  found  it  stated  in  the 
table  before  them  that  1  lb.  of  Ramsay's  coal  evaporated  15  tt>s.  of 
water,  whereas  1  ft),  of  coke  evaporated  only  12  lbs.  of  water.  He  be- 
lieved if  the  coke  were  used  with  a  proper  apparatus  it  would  evapo- 
rate more.  Again,  they  found  it  stated  that  the  Merthyr  coal,  which 
contained  89  per  cent,  of  carbon  and  4  per  cent,  of  hydrogen,  or  93 
per  cent,  of  heat-giving  properties,  evaporated  only  14  lbs.  of  water 
per  pound  of  coal,  whilst  Ramsay's  coal,  which  contained  only  90  per 
cent,  of  heat-giving  properties,  evaporated  15  lbs.  of  water.  That,  to 
a  theoretical  man,  seemed  an  absurdity,  and  showed  that  in  all  ex- 
periments as  to  using  fuel  for  the  evaporation  of  water,  everything 
depended  upon  the  manner  in  which  the  fuel  was  used.  The  Welsh 
coal  owners  had,  for  a  long  time,  contended  that  their  coal  woold 
evaporate  a  larger  quantity  of  water  than  the  Newcastle  coal ;  latterly, 
however,  the  Newcastle  gentlemen  had  asserted  that  their  coal  would 
evaporate  more  water  than  the  Welsh  coal ;  but,  to  his  mind,  such 
statements  ought  to  have  no  weight  unless  each  description  of  coal 
was  used  with  an  apparatus  especially  suited  for  it.  Then  came  the 
question,  whether  the  apparatus  which  was  suitable  for  any  particular 
description  of  coal  could  be  practically  adapted  for  general  use  with 
steam  boilers.  That  was  a  matter  which  they  all  knew  to  be  one  of 
considerable  difficulty.  They  could  easily  construct  a  small  experi- 
mental apparatus,  but  they  might  not  be  able  to  apply  it  when  coal 
was  burnt  in  masses  for  heating  largo  boilers.  He  did  not  think  the 
meeting  was  in  a  condition  to  argue  this  question  upon  the  data  given 
in  the  paper  before  them,  or  to  enter  into  it  in  a  way  that  its  great 
importance  deserved. 

Mr.  George  Lowe,  F.  R.  S.,  said,  although  he  was  not  a  locomo- 
tive engineer,  yet  he  had  been  connected  with  the  combustion  of  coal 
and  coke  in  London  for  the  last  thirty  years.  He  agreed  with  Mr. 
Bethell  that  there  were  anomalies  in  the  tables  before  them,  which 
were  most  perplexing.  Some  of  those  anomalies  had  been  already 
referred  to,  and  in  one  instance  it  was  evident  that  there  was  some 
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mistake,  viz :  in  the  statement  that  there  was  more  sulphur  in  coke 
after  it  had  undergone  the  carbonizing  process  than  in  the  coal  itself. 
As  gas  men  they  knew  that  when  the  gas  was  evolved  from  the  coal  a 
certain  amount  of  lime  was  wanted  to  get  rid  of  the  sulphur  which 
came  out  of  the  coal  during  the  process ;  and  therefore  he  thought 
there  must  be  some  error  in  the  analyses  before  them.    The  point, 
however,  to  which  he  most  desired  to  address  himself  was  with  refer- 
ence to  a  statement  which  Mr.  Bcthell  had  noticed  as  having  been 
made  by  him  (Mr.  Lowe)  on  the  occasion  of  the  reading  of  a  paper 
upon  this  subject  by  Mr.  Apsley  Pellatt  when  he  had  the  honor  of 
occupying  the  chair.    On  that  occasion  he  begged  to  state  he  gave 
the  general  opinions  of  the  books — of  the  schools — rather  than  his 
own.    They  all  looked  up  to  Mr.  Apsley  Pellatt  as  a  tolerably  good 
chemist  and  a  close  reasoner,  and  that  gentleman's  experiments  upon 
the  relative  value  of  coal  and  coke  for  the  purposes  of  his  immense 
manufactory  had  been  of  the  most  beautiful  and  satisfactory  kind. 
Mr.  Apsley  Pellatt  would  work  one  week  or  a  fortnight  with  coal  and 
the  next  with  coke  made  from  the  same  amount  of  coal,  and  he  had 
shown  that  in  every  instance  the  work  in  his  manufactory  was  dono 
as  well  with  the  coke  produced  from  a  ton  of  coal  as  with  the  coal 
itself.   There  were  eminent  French  chemists  who  confirmed  Mr.  Pel- 
latt's  views,  which  were  further  confirmed  by  some  experiments  mado 
at  Philadelphia;  and  it  was  to  be  remarked  that  whilst  Mr.  Apsley 
Pellatt  was  working  upon  a  large  scale,  the  French  chemists  on  small 
scale  in  a  laboratory,  and  the  Americans  on  another  scale,  and  he 
(Mr.  Lowe)  was  also  making  his  own  experiments,  the  results  of  all 
these  trials  seemed  entirely  to  coincide.    He  would  now  say  a  word 
or  two  upon  the  best  mode  of  conducting  the  combustion  both  of  coal 
and  coke.  The  English  locomotive  had  done  great  credit  to  the  skill 
of  our  engineers,  as  was  proved  by  the  fact  that  as  much  as  10  lbs.  of 
water  was  evaporated  with  1  lb.  of  coal ;  and  there  was  every  hope 
that  much  higher  results  would  eventually  be  obtained.   Some  of  the 
experiments  recorded  by  Mr.  Fothergill  were  made  as  far  back  as 
1855;  but  the  French  engineers,  during  the  last  two  years,  had  made 
immense  progress  in  the  successful  introduction  of  coal  into  the  loco- 
motive engine.   After  all,  the  great  thing  was  how  to  conduct  tho 
combustion  so  as  to  make  use  of  all  the  heat-giving  properties  contain- 
ed in  1  lb.  of  coal.  Mr.  Bethell  had,  no  doubt,  hit  the  point  in  stating, 
that  it  was  absolutely  necessary  that  a  certain  amount  of  air  should 
go  over  the  fire,  as  well  as  through  the  furnace,  to  produce  the  proper 
combustion  of  coal.   Very  little  air  was  wanted  to  go  over  the  furnace 
if  they  used  coke,  but  if  they  used  coal,  then  a  certain  amount  of  at- 
mospheric air  must  go  over  the  furnace  so  as  to  combine  with,  and 
promote  the  combustion  of,  the  hydro-carbons  and  other  imflammable 
matters,  which,  if  they  got  so  far  as  the  chimney,  went  off  in  smoke 
and  were  lost.   The  great  object  was  to  prevent  smoke  and  produce 
heat.    Many  years  ago  his  (Mr.  Lowe's)  father  conducted  one  of  the 
largest  malting  establishments  in  the  country,  and  the  whole  of  the 
heat  in  the  kilns  was  produced  by  the  bituminous  coal  of  Derbyshire. 
All  the  products  of  combustion  went  through  the  kiln,  and  if  any 
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smoke  had  been  produced,  five  minutes  would  have  sufficed  to  destroy 
a  very  large  quantity  of  malt.  For  the  last  thirty-five  years  there  had 
not  been  a  furnace  erected  by  him,  in  any  part  of  the  world,  from 
Lima  to  Calcutta,  in  which  the  principle  of  letting  a  certain  amount 
of  atmospheric  air  pass  over  the  surface  had  not  been  adopted.  Mr. 
Lowe  directed  attention  to  a  model  of  a  furnace  designed  by  him,  in 
1828,  which  had  remained  in  Berlin  for  many  years,  and  in  which  this 
principle  was  shown.  He  concluded  by  expressing  a  hope  that  Mr. 
Fothergill  would,  at  some  future  time,  favor  them  with  a  further  paper 
upon  tliis  important  subject. 

Professor  Joux  Wilson,  F.  R.  S.  E.,  would  refer  to  the  comments 
of  Mr.  Bethell,  in  which  that  gentleman  challenged  the  correctness 
of  the  analyses  given  in  Mr.  Fothergill's  tables.  He  apprehended  that 
Mr.  Bethell  imagined  these  to  be  practical  results,  but  he  (Professor 
Wilson)  believed  them  to  be  merely  theoretical  calculations,  based  upon 
the  possible  evaporating  power  of  coal  depending  on  the  quantity  of 
carbon  and  hydrogen  it  contained.    In  No.  1  of  the  tables,  the 
amount  of  carbon  and  hydrogen  contained  in  the  coal  was  90  per 
cent.,  and  in  No.  3  the  amount  of  those  elements  was  93  per  cent, 
and  yet  the  combustion  of  the  latter  gave  a  smaller  amount  of  eva- 
porating power  than  the  lesser  proportion  of  carbon  and  hydrogen  in 
No.  1.  If  Mr.  Bethell  would  bear  in  mind  the  vast  difference  be- 
tween the  power  of  hydrogen  and  the  power  of  carbon  to  generate 
heat,  he  would  readily  be  able  to  reconcile  the  difference  in  the  results 
obtained  in  the  two  cases,  which  depended  on  the  atomic  proportions 
in  which  these  two  substances  combined  with  oxygen.   He  thought, 
therefore,  the  surplus  of  carbon  in  the  second  case  would  be  more 
than  sufficient  to  account  for  the  difference  between  the  quantity  of 
water  evaporated  by  the  two  qualities  of  coal  respectively.  This 
brought  him  to  a  point  mentioned  in  Mr.  Clarke's  letter,  in  which 
that  gentleman  spoke  of  the  difference  between  coal  which  was  suit- 
able for  locomotive  engines  and  that  from  which  coke  was  made.  He 
stated  that  the  bituminous  coals  were  not  those  best  suited  for  these 
engines.   If  his  (Professor  Wilson's)  idea  was  right,  as  to  the  value 
of  fuel  depending  upon  the  amount  of  hydro-carbons  it  contained,  then 
the  more  highly  bituminous  the  coal  was  the  greater  would  be  its  eva- 
porative power.   Therefore,  if  they  burnt  coal  they  ought  to  get  that 
which  contained  the  largest  amount  of  bituminous  matter,  in  preference 
to  that  from  Wales  known  as  steam  coal.    Having  defended  Mr. 
Fothergill's  analyses  so  far,  he  would  now  begin  to  challenge  them 
himself.    There  was  one  point  which  struck  him  as  rather  curious. 
He  could  reconcile  the  difference  in  the  relative  quantities  of  sul- 
phur in  coal  and  coke,  for  when,  as  had  been  stated,  it  took  1}  tons 
of  coal  to  make  a  ton  of  coke,  it  was  possible  that  an  extra  amount 
of  sulphur  might  exist  in  the  coke ;  but  he  could  not  understand  how 
coal  containing  2  per  cent,  of  ash,  could  be  converted  into  coke  contain- 
ing 7  per  cent,  of  ash  when  only  1 J  parts  of  coal  went  to  make  one 
part  of  coke.   He  took  great  interest  in  the  question  of  the  introduc- 
tion of  coal  into  the  locomotive  engine,  and  he  should  hail  any  contri- 
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ranee  that  would  enable  the  locomotive  to  consume  coal  with  the  same 
amount  of  comfort  to  the  public  as  they  now  had  with  coke. 

Mr.  Bethell  thought  he  might  have  been  misunderstood  in  his  re- 
marks in  reference  to  the  experiments  on  the  relative  heating  powers 
of  coal  and  coke.  The  point  he  desired  to  lay  stress  upon  was,  that 
he  could  not  understand  and  he  could  not  believe,  that  if  proper  ap- 
paratus had  been  used  for  burning  the  coke,  the  evaporative  power 
would  have  been  so  small  in  comparison  with  that  produced  by  coal. 

Mr.  Charles  Greaves,  on  being  called  upon  by  the  Chairman, 
said  he  did  not  feel  himself  to  be  well  informed  upon  the  bearing  of 
this  question  as  to  locomotives,  and  the  paper  being  specially  applied 
to  locomotives,  it  was  only  in  reference  to  the  burning  of  fuel  in  that 
manner  that  it  was  open  to  much  criticism.  For  his  own  part,  in  com- 
paring the  efficiency  of  coal  and  coke  in  stationary  boilers,  and  with 
every  contrivance  for  husbanding  the  heat,  he  had  found  coke  had 
produced  greater  efficiency  than  coal.  He  had  tried  every  method 
for  raising  coal  to  the  full  efficiency  of  coke  by  weight,  but  he  had 
not  been  able  to  do  so  by  any  process  for  the  admission  of  atmospheric 
air.  He  had  taken  part  in  the  discussion  of  Mr.  Apsley  Pellatt's 
previous  paper  about  two  years  ago,  and  his  further  experience  con- 
firmed the  opinion  he  then  expressed,  that  the  superiority  of  coke  over 
coal  by  weight  was  from  12  to  14  per  cent.  In  point  of  price,  how- 
ever, coke  in  London  was  60  per  cent;  dearer  than  coal ;  there  was, 
therefore,  room  for  a  considerable  superiority  in  efficiency  by  weight 
of  coke  over  coal,  while  still  leaving  a  large  economy  in  money  in 
favor  of  the  latter.  There  was  one  point  about  which  he  should  like 
to  hear  a  little  more,  that  was  as  to  the  theory  of  the  coke  cutting 
the  tubes  of  the  boiler,  for  if  that  were  the  case  what  became  of  the 
coke?  Did  it  go  up  the  chimney  and  blow  away  as  solid  coke?  This 
point  had  yet  to  be  determined. 

After  some  remarks  from  Mr.  Duncan  in  reference  to  the  analyses 
given  in  the  paper, 

Mr.  Fothergill,  in  reply  upon  the  discussion,  said  he  had  been  en- 
tirely misapprehended  by  one  or  two  gentlemen  in  reference  to  the 
analyses  he  had  given.  These  analyses  had  been  made  in  the  labora- 
tory of  Mr.  Dugald  Campbell,  and  were  not  the  result  of  actual  ex- 
periment from  the  use  of  fuel  in  a  locomotive  engine.  With  regard 
to  the  statement  of  one  or  two  of  his  friends  that  he  had  not  brought 
the  general  subject  fully  before  the  meeting,  he  begged  to  state  that 
these  gentlemen  had  overlooked  the  object  of  this  paper,  which  he  had 
brought  before  the  Society  in  fulfilment  of  a  pledge  he  had  given  to 
communicate  the  results  of  experiments  in  which  he  was  engaged  as 
to  the  comparative  merits  of  coal  and  coke  as  applied  to  the  engine 
which  was  the  invention  of  Mr.  Beattie.  That  being  the  case,  it  would 
have  been,  he  considered,  quite  out  of  place  to  have  introduced  more 
modern  experiments,  in  order  to  confirm  the  results  obtained  at  that 
period.  With  regard  to  the  question  of  heating  the  feed-water  refer- 
red to  by  Mr.  Clarke  in  his  letter,  ho  would  state  that  when  experiments 
were  first  made  with  Mr.  Beattic's  engine  that  contrivance  was  not 


Digitized  by  Google 


228 


Civil  Engineering. 


appended  to  it.  The  apparatus  then  used  did  not  enable  them  to  feed 
the  boiler  with  hot  water  at  starting,  but  as  they  proceeded  on  the 
journey  the  temperature  of  the  water  became  higher ;  but  in  the  modern 
contrivance  they  could  commence  the  journey  with  the  feed-water  at 
a  high  temperature.  With  regard  to  the  relative  quantities  of  the 
fuel,  he  had  stated  that  1 J  tons  of  coal  had  been  used  to  produce  1 
ton  of  coke;  in  some  instances  the  quantity  had  been  1}  tons  of  coal  to 
produce  1  ton  of  coke;  but,  in  order  that  there  might  be  no  misunder- 
standing upon  that  point,  he  had  put  tho  calculation  into  the  money 
shape,  and  he  had  stated  what  the  result  was  without  taking  into  consid- 
eration how  much  coal  it  required  to  produce  a  ton  of  coke,  but  had  at 
once  given  the  cost  of  working  the  train,  which  he  thought  was  the 
legitimate  question  to  which  they  should  turn  their  attention.  He 
took  tho  coal  furnished  at  a  given  price,  and  also  tbe  coke,  and  then 
instituted  a  comparison  between  the  two,  not  troubling  himself  about 
the  different  classes  of  coal  and  coke,  lie  had  conducted  experiments 
for  the  Lancashire  and  Yorkshire,  and  the  East  Lancashire  Railway 
Companies,  but  there  was  not  time  to  apply  the  contrivance  for  heat- 
ing tbe  feed-water.  With  regard  to  the  blast-pipe  in  Mr.  Beattie's 
engines,  they  had  to  increase  the  amount  of  air  to  soften  the  blast, 
for  if  they  had  a  powerful  blast,  they  then  got  an  over-heated  smoke- 
box.  He  never  knew  an  instance  of  that  upon  the  South  Western 
line  but  once,  which  was  during  a  heavy  wind,  when  they  had  a 
powerful  blast,  and  the  whole  of  the  steam  was  used  in  passing  up 
the  chimney.  The  remainder  of  tbe  questions  discussed  he  believed 
had  been  satisfactorily  answered  in  the  paper  itself,  and  he  begged  to 
thank  the  meeting  for  the  attention  with  which  they  had  listened  to 
him. 

The  Citairman  said  they  had  heard  a  most  interesting  paper,  and 
discussion  upon  it.  After  all  that  had  been  said  on  either  side,  they 
must  come  to  the  practical  question — whether  the  use  of  coal  or  coke 
was  the  most  economical,  as  well  as  the  best  mode  of  working  a  loco- 
motive, lie  had  not  gathered  that  the  accuracy  of  Mr.  Fothersrill's 
tables,  in  respect  of  the  comparative  economy  of  the  two  systems,  had 
been  impugned.  Experiments  with  the  engines  at  the  same  speed, 
and  for  the  same  distances,  had  been  tried,  and  the  result  was  as  Mr. 
Fothergill  had  stated ;  and  unless  any  one  was  prepared  to  impugn 
that  statement,  the  case  must  be  considered  as  so  far  made  out.  Mr. 
D.  K.  Clarke  had  made  a  most  important  statement.  Ho  had  said 
that,  supposing  Mr.  Fothcrgill's  experiments  to  have  been  clearly 
made  out,  there  would  be  a  saving  of  1  per  cent,  upon  the  aggregate 
railway  dividends  throughout  the  country,  or  no  less  than  £300,000 
per  annum  upon  the  railway  capital  of  300  millions.  He  thought  the 
meeting  was  very  much  indebted  to  Mr.  Fothergill  for  his  simple, 
clear,  and  able  statement  of  a  very  difficult  and  interesting  question, 
and  he  hoped  at  some  future  period  that  gentleman  would  be  induced 
to  give  them  some  further  information  upon  the  subject.  He  was  sure 
the  Society  would  unanimously  pass  a  vote  of  thanks  to  Mr.  Fother- 
gill for  his  very  interesting  paper. 
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List  or  American  Patbnt*  which  issukd  from  Jolt  12,  to  August  9,  1859, 
(inclusiybJ  with  Exemplifications. 

JULY  12. 

101  Mom  or  Statum  Piles  »or  Wrvrtes,  Vtr.n.%  4c;  B  H.  Angatnar,  New  Orleans,  Louisiana. 

Claim— In  combiDHtlon  with  tb«  piles,  the  frame*,  the  sleeves,  and  the  braces,  arranged  as  set  forth. 

101  Locks;  S.  T.  Bacon,  Boston,  Massachusetts. 

Claim — The  contraction  of  one  or  mors  pistons  or  drivers,  or  both ;  also,  one  or  more  holes  In  the  rotat- 
ing tuuldor  or  surrounding  cylinder,  or  both,  a*  specified. 

104.  Bank  ajtd  Sapi  Locks;  8.  T.  Bacon,  Boston,  Massachusetts. 

Claim — 1st,  Arresting  and  holding  the  tumbler  in  an  exact  locked  position.  2d,  Preventing  the  dis- 
placement of  the  tumbler  in  the  direction  of  unlocking  by  means  of  pins,  in  combination  with  the  sliding 
bottom  key-hole  guard  and  the  tenon*.  3d,  Preventing  the  displacement  of  the  tumbler  at  and  beyond  the 
locked  position,  hy  mean*  of  the  slotted  collar,  in  combination  with  the  cylinder,  the  tumbler,  and  the  tum- 
bler pin.  4th,  Preventing  the  displacement  ol  the  tumbler  inwardly,  by  means  of  the  collar,  in  combination 
with  the  cylinder  and  the  bolt  of  the  lock,  ftth,  Enlarging  the  piston  holes  throughout  the  lock.  6th,  Mn- 
Uremg  the  holes  in  both  tumbler  ami  cylinder,  in  each  direction  from  the  dividing  line  between  them.  7th, 
Constructing  the  key-hole  guard  of  two  or  more  pieces  of  metal  hardened.  8th,  Making  one  or  more  cham- 
bers between  the  several  parts  of  the  key-bole  guard.  9th,  Dividing  the  sir  chamber  or  chambers  with  on* 
or  more  narrow  ridge*. 

105.  Limps;  Joseph  M.  Batchelor,  Foxcroft,  Maine. 

Claim — The  arrangement  and  combination  of  an  adjustable  tub©  with  the  wick,  button  spindle,  spnr 
wheel*,  and  friction  spring,  or  the  equivalents  thereof. 

[The  stem  of  the  button  spindle  has  arrang>-d  on  it  in  connexion  with  the  small  spur  wheel  usually  em- 
ployed for  raining  the  wick,  a  larger  spur  wheel  gearing  Into  a  rack  projecting  from  the  side  of  the  wick  tube, 
so  that  the  wick  and  tube  can  Urth  be  raised  or  lowered  by  turning  the  bottom  spindle  In  exact  relative  dis- 
tances to  produce  the  proper  amount  of  light  required.] 

100.  Device*  roa  Training  Pea  Vines;  John  T.  Bever,  Haynesvilte,  Missouri. 

Claim — The  posts,  when  forming  a  box,  an  described,  and  combined  with  cords,  rope,  and  peg?. 

107.  Railroad  Chairs;  D.  K.  Bishop,  City  of  New  York. 

Claim— The  formation  of  a  bridle  in  the  centre  of  the  continuous  lift  of  a  railroad  chair,  a*  described. 

108.  Grain  Separators;  J.  L.  Booth,  Cuyahoga  Falls,  Ohio. 

Claim — The  box.  provided  with  an  inclined  bottom  or  flooring  and  adjustable  strljie  or  valves,  arranged 

to  operate  as  act  forth. 

[This  invention  relates  to  an  auxiliary  device  to  bo  applied  to  grain  separators  that  neiwtmte  grain  by  pro* 
jeeting  it  against  the  air,  and  is  more  esp>Tially  designed  to  lie  uw-d  In  connexion  with  a  grain  separator  that 
was  patented  by  this  inventor,  March  8, 1859.  In  this  machine  the  sound  grain  Is  separated  from  the  light 
and  inferior  grain,  in  consequence  of  projecting  It  by  certain  mechanism  forcibly  again.it  the  air;  the  sound 
grain,  by  its  aunerior  gravity,  being  projected  farther  than  the  light.  The  olject  of  the  present  invention  is  to 
receive  the  grain,  both  the  sound  and  light  portions,  as  it  is  projected  from  the  machine,  and  to  more  fully 
separate  and  to  collect  it  into  distinct  parts,  and  to  graduate  the  separation  as  may  be  required.] 

109.  Bat-traps  ;  J.  Borton,  MtddlelKmrna,  Ohio. 

Claim— The  combination  of  the  spring  doors,  mis,  o  o,  dog,  d,  and  rod,  r,  arranged  In  the  manner  set 
forth. 

110.  Combination  op  Fush  Fork  and  Skimmer;  Charles  B.  Bristol,  Nagatuck,  Connecticut. 
Claim — The  combination  of  the  fork  and  skimmer,  constructed  as  described. 

111.  Mods  op  Operating  Farm  G  ates  ;  J.  II.  Butler  and  P.  G.  Van  Hon  ten.  Cohoeton,  New  York. 

Claim — Actnatiug  the  tra|>*  by  means  of  the  weight  and  cord,  arranged  in  combination  with  the  lever,  or 
>t«  equivalent,  for  operating  automatic  gates,  in  the  manner  described.  Also,  the  couat ruction  and  ojieration 
of  the  double-acting  latch,  in  combination  with  sn-autotnatic  gate  for  carriages. 

112.  Walk  i  no  Canes;  Ansel  Cain.  Hoi  yoke,  Massachusetts. 

Claim — Tli*  combination  of  the  lamp,  arranged  In  the  manner  described,  with  the  walking  cane. 

113.  ILanqino  tor  Bonus  or  Vehicles;  J.  U.  Case,  Lyons,  New  York. 

Claim— The  combination  of  the  metallic  springs  with  thorough  braces,  In  the  manner  set  forth.  Also, 
the  combination  and  arrangement  »,f  the  combined  thorough  br»c«  with  the  circular  body  and  supplementary 
spring,  as  described. 

114.  Skirt  Supporters  ;  Matthew  Chamber*,  City  of  New  York. 

Claim— Combining  with  and  securing  to  a  corset  band  extending  In  the  rear,  or  in  the  rear  and  front 
downward*  from  the  waist,  to  clasp  the  body  aronnd  the  hips  of  the  wearer,  the  framework  of  a  skirt  or 
hmdle,  when  said  frame-work  1*  coui|«sed  of  hoops  disconnected  and  fastened  iu  front,  or  thereabouts,  as  de- 
scribed. 

116.  Mode  op  Telegraphing  prom  Railroad  Cars  while  Movrau;  Denison  Chesebro,  Syracuse,  New  York. 

Claim — The  combination  of  a  snffldent  number  of  pendants,  srranged  as  described,  and  each  having  • 
movable  vertical  tongue,  and  so  constructed  as  to  admit  of  a  telegraph  wire  being  attached  to  each  of  them 
{n  the  particular  manner  specified,  with  the  metallic  plates,  wood  scantling,  or  equivalent,  and  conducting 
jnteriutl  wires,  attached  to  the  roof  of  a  railroad  oar. 

110.  Device  por  Fastening  Cutters  or  Hollow  Augers;  Wm.  A.  Clark,  Bethany,  Connecticut. 

Claim — The  angle  wedge,  in  combination  with  the  cutters,  face  plato,  screws,  and  ledges,  as  described. 
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117.  Fruit  Baser;  David  Cook,  New  Haven,  Connecticut 

Claim— Making  a  metal  bound  wooden  fruit  basket,  either  plain  or  ornamental,  when  constructed  and 
fitted  for  u»e,  as  described. 

118.  CoasRcniia  thi  Exds  or  Raiiwat  Bars;  John  Davis  New  Bedford.  Massachusetts. 

Claim — 1st,  Connecting  the  rails  of  railroads  in  continuous  chains  with  binge  Joints,  In  any  practical  mod-. 
2d,  Securing  the  rails  in  the  coupling*,  by  inserting  wedges  longitudinally  under  the  rails,  snd  clinching  their 
nwrgins.   3d,  Wedge,  d2,  to  Muro  wedge,  l»3,  and  vice  versa,  by  means  of  the  hinge  joint  or  bolt. 

119.  Wheels  or  Bcuor  Boats;  Perry  Davis,  Providence,  Rhode  Inland. 

Claim— Arranging  padding  upon  the  spokes  of  the  wheel*  of  a  buggy  bont,  so  that  the  wheels  perform 
the  two-fold  purpose  of  paddle-wheels  aud  carriage  wheels,  in  the  manner  set  forth. 

120.  Rxroi.vi.NU  Fire  Arms;  W.  C.  Ellis  and  J.  N.  White,  Springfield,  Massachusetts. 

Claim— The  projection  at  the  liottoni  of  the  chamber*  of  the  cylinders,  on  which  the  fulminate  of  «he 
cartridge  rests,  and  is  struck  by  the  hammer  in  ithe  discharge  Also,  the  flancb  of  the  cartridge  paralhJ 
with  the  barrel,  the  two  in  combination,  for  the  puri>oae  sjwclrted. 

121.  Apparatcs  for  Tixmxo  ;  !>.  C.  England,  Oswego.  Xew  York. 

Claim— In  combination  with  the  l< -sen-rat  and  the  conveyer  trough,  the  pair  of  rollers  to  crack  the  wet 
bark  before  it  is  delivered  Into  the  leach  vat. 

122.  Fiuemax's  Ladder  ;  Daub  I  Fltxgerald,  City  of  New  York. 

Claim— 1st,  8u«|iendlng  a  bidder  upon  a  standard,  so  that  it  may  be  elevated  and  turned  In  any  direction. 
2d,  The  arrangement  <»f  the  brunch  pipes  with  the  stop-tock*  for  use  at  various  height*.  :>d,  Making  ihr 
main  pipe  servo  as  a  baud-rail  to  iIk«  ladder,  and  to  give  it  stiffness,  by  setting  it  up  a  little  above  and  par- 
allel to  it,  as  described. 

123.  Method  or  Hvxgixo  Pictitrxs,  Looxixo-glassek.  Ac;  W.  A.  Foster,  Chester,  Connecticut. 

Clalni— Adjusting  picture  frames  or  mirrors  to  different  positions  aud  at  different  angle*,  by  means  of  s 
central  hinge  and  levers,  a*  described. 

124.  Brelch-loadixo  Firk  Anna;  M.  J.  Gallagher  ami  Wra.  II.  Gladding,  Savannah.  Georgia. 

Claim— Forming  the  chamlter  in  the  barrel  and  breech  of  the  gun  of  the  shape  of  twofrustrnms  of  cooes, 
or  of  a  fru-trum  of  a  coue,  and  a  section  of  a  |HirnboUc  spindle,  who*e  buses  meet  at  or  near  the  tine  of  the 
joint  between  said  barrel  aud  breech,  for  the  puriiusc  or  containing  a  cartridge  case  of  the  form  as  repre- 
sented. 

125.  Clothes  Frame  ;  Joseph  G aster,  Toledo,  Ohio. 

Claim— The  arrangement  of  the  braces  and  arms  in  connexion  with  the  standard  and  legs,  as  set  forth. 

120.  DumpixqCar;  David  Glover,  Caas  Township,  Pennsylvania. 

Claim — The  construction  of  a  revolving  tip  placed  upon  a  movable  frame  or  truck,  the  tide  pieces  of 
which  form,  at  a  certain  stage  of  the  operation,  a  continuation  of  the  main  track  or  foundation,  by  mean*  of 
which  the  wagon  or  car  ran  l>e  taken,  without  handling,  from  the  maiu  track  or  foundation,  with  the  load 
moved  to  the  place  required,  aud  there  dumped  in  any  direction. 

127.  SirtxoLR  Machine;  Freeman  Godfrey,  Grand  Rapids,  Michigan. 

Chum — The  cams,  gearing  Into  rack  liars  attached  one  to  each  end  of  the  carriage,  said  cams  being  fitted 
In  a  yielding  or  adjustable  centre-polscd  frame,  and  ojtfratod  from  the  power  lever,  through  the  medium  of 
the  pawl,  ratchet,  and  gearing. 

128.  Machine  roR  Maxima  Paper  Baos;  Wm.  Ooodale,  Gin  ton,  Massachusetts. 

Claim — 1st,  Making  th«  cutter  which  cuts  the  pap*T  from  the  roll  or  piece  of  the  form  herein  d-^Til-ed. 
that,  In  cutting  off  the  paper,  it  also  cuts  it  to  the  required  form  to  fold  into  a  bag  without  further  cutting 
out.  2<1,  The  attachment  of  the  former  directly  to  the  cutter  to  operate  in  combination  therewith,  and  with 
a  folding  table.  3d,  The  described  mode  of  applying  and  arranging  the  paster,  to  operate  in  cum bination 
with  the  folding  table  and  the  former.  4th,  The  construction  of  the  side  tappers  with  angular  ends  for  the 
purpose  of  partly  folding  the  shies  of  the  bag.  6th,  The  knock-off,  operating  in  combination  with  the  former. 
6th,  The  vibrating  frame  w  ith  its  rollers,  operating  in  combination  with  the  former  and  the  knock-off.  as 
described.  7th.  The  arrangement  of  the  table,  the  cutter,  the  former,  the  side  lspj>ers,  the  bottom  paster,  the 
knock-off,  and  the  vibrating  frame,  to  operate  in  re-lallou  to  and  in  combination  with  each  other. 

129.  Machine  for  Sputtiso  Fire-wood  ;  Darwin  A.  Gruon,  City  of  New  York,  Administrator  of  Kltas  Davis, 

deceased. 

Claim— The  slabbing  knife  and  splitting  knives  secured  to  one  cross-head,  acting  simultaneously  at  the 

forward  movement  of  th<»  latter,  as  described. 

130.  Drt  Gas  Metres;  Tobias.  Grodjlnskl,  City  of  New  York. 

Claim— Attaching  each  pair  of  the  plates,  or  their  equivalents  to  the  flexible  part  of  the  diaphragm  of 

dry  gas  metres,  by  overlapping  parts  of  the  one  upou  the  other,  in  the  manner  set  forth, 

131.  Sxwi.xo  Machines;  George  Hensel,  City  of  New  York. 

Claim— The  construction  of  the  disc  with  an  elastic  plate  attached,  and  operated  by  means  of  a  cam,  in 
the  manner  set  forth. 

132.  Stoves;  8.  Emilius  Howes,  Albany,  New  York. 

Claim — A  revolving  fire-pot,  arranged  to  traverse  perpendicularly  or  to  be  raised  and  lowered,  as  de- 
scribed, for  the  purpose  of  supplying  air  to.  and  shutting  it  from,  the  openings  in  the  sides  of  the  tin>pot,  so 
as  to  effect  a  ready  and  |M>rfect  combustion  and  consumption  of  the  fuel. 

133.  Clothes  Frame;  II.  J.  Holme*.  Warren,  Massachusetts. 

Claim— A  series  of  vertical  frames,  one  of  which  has  permanently  affixed  to  it  a  foot-piece  and  cap,  w  hea 
said  cap  and  foot  pu>  e  forms  suitable  bearings  for  other  frames,  arranged  as  set  forth. 

131.  Water-wheels;  John  P.  Hnghes,  Spout  Spring,  Virginia, 

Claim— Making  the  water  arms  in  sections  essentially  as  described. 

136.  Dcmpimo  Waoox;  Authony  leke,  ls-mc«ster,  Pennsylvania. 

Claim— The  drop-door  with  Its  lever,  the  partitioned  box  with  its  rack  bar  on  the  bottom,  the  haxttlt-d 
spindle  for  moving  the  same,  as  specified. 
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136.  Macrtxes  pot  BREsnxa  Mnaveroxxs ;  John  W.  Kennedy  and  John  F.  Plumnier,  Plalnfleld,  Connecticut. 

Claim — The  Arrangement  and  combination  of  the  arbor,  forked  arm,  spring,  ■baft,  v,  ratchet  and  pawl, 
wiper,  bar,  movable  case,  abaft,  K,  and  ailjustable  plate,  aa  deecribed. 

137.  IIead-blocK  Poll  Saw-mills;  J.  Kurtxeroan.  Lancaster,  Pennsylvania. 

Claim — The  sliding  rack  bar  placed  longitudinally  in  the  carriage',  and  adjusted  therein  by  the  wedges 
In  connexion  with  the  gearing,  whereby  tho  two  aide*  may,  by  a  suitable  sjljustiucnt  uf  the  wedges,  be  ac- 
tuated both  simultaneously  and  separately,  as  may  Im»  desired. 

138.  Method  op  Coxstrcctixo  Mallkts;  Win.  Lance,  Olney,  Illinois.  , 
Claim— The  manner  of  their  construction  and  arrangement,  as  described. 

139.  Bee-hites;  John  K.  Leedy,  Woodstock,  Virginia. 

Claim — lat.  The  boxes,  conatructed  and  arranged  In  tho  mmnrr  specified.  2d,  In  combination  with  the 
boxen,  the  pipes,  and  their  fauceta,  all  arranged  iu  the  manner  set  forth. 

140.  8  UJMOMKTER ;  Robert  II.  Long,  Philadelphia,  Pennsylvania. 

Claim — The  means  of  drawing  into  a  ren«K>l  water  from  a  ateam  )>oiler  aa  a  means  to  facilitate  tostiog  the 
density  of  the  water  in  the  same,  constructed  and  arranged  us  aet  lorth. 

141.  Lin-PRXaERVircu  Rapt;  A.  U.  Mack,  Rochester,  New  York. 

Claim — Surrounding  »  cask  or  chamber  with  cot  deal  float*  arranged  radially  with  said  chamber  and 
hlng-wl  thereto,  and  covering  t  lie  cone  with  cunvasa,  or  other  suitable  material,  and  bradug  tho  whole  together 
l-y  a  rop    NuiUbly  arranged. 

142.  Paint  Cass,  Ac;  John  Ma«ury,  Brooklyn,  New  York. 

C!a;m — The  eonatniction  of  a  metnllic  can  for  hermetically  aenling  paints  and  other  anltatflnce*.  having 
attached  tlieretoa  rim  or  ring  of  thin  bra**,  or  other  eoft  metal,  in  aueh  a  mnuner  that  the  top  or  cover  may 
he  removed  by  serering  the  said  rim  or  ring  of  brass,  or  other  soft  metal,  with  a  penknife  or  other  aharp  In- 
ft rumen t.  in  the  manner  described. 

143.  E*RTit-BOBixa  AcaXRjs;  A.  A.  McMahen,  Oxford.  Miwiasippi. 

Claim — Bracing  the  two  ends  of  the  apiral  portion  of  the  nug-r  by  means  of  the  central  red.  in  the  man- 
ner deactihed.  Also,  the  manner  of  securing  the  l>oring  toola  and  nxl  to  the  spiral,  by  which  they  may  be 
ivutuved  and  replnce<l  witbuut  making  auy  changes  on  the  spiral,  iu  the  manner  described. 

144.  DREDGING  Macbixb;  Anton  Mcngc,  Point  a  la  Ilache,  Louisiana. 

Claim — 1st.  The  bucket  frame,  when  reating  u|>on  adjustable  casters  or  friction  rnl'ers,  and  operated  so 
as  to  lie  awunic  from  right  to  left  of  the  l<oat  upon  a  circular  track,  iu  combination  with  the  oscillating  aJi.ilt, 
all  arranged  in  the  manner  act  forth.   2*1.  The  buckets  having  a  hinged  back,  arranged  as  specified. 

146.  Preserve  Cans;  F.  0.  More,  Bellefontalne,  Ohio. 

Claim — The  peculiarly  formed  cap,  in  combination  with  the  curved  spring  lip. 

lid.  Portable  Ovxs;  Z.  N.  Morrol,  Cameron,  Texas. 

Claim— Forming  the  pin  on  the  handle  on  the  cover  of  a  Dutch  oven  or  skillot,  In  oombl nation  witli  the 
tube  under  the  centre  of  the  frying-pnn  or  gridiron. 

1*7.  Dynamometer;  Charlea  Near,  Albany,  New  York. 

Claim — The  combination  of  tho  rigid  ami  or  arms  and  yielding*  Incline  or  incline*  with  the  loose  pulley, 
or  Its  equivalent,  whereby  the  power  exerted  to  rotate  tho  shaft  in  denoted  by  the  motion  resulting  from  tho 
preauurc  against  said  yielding  incline  or  incline*,  for  the  purpoac  of  fanning  a  rotary  dynamometer.  Also, 
the  revolving  and  sliding  cone  adjusted  in  its  |*  wit  ion  according  to  the  |H>wer  applied  from  the  pulley  to  the 
abaft,  wiieii  combined  with  a  regiatering  apparatus  to  record  the  amouut  of  power  made  use  of. 
14«.  Washing  Machixe;  Charity  Pen.lleton,  Galena,  Illinois. 

Claim — 1st.  The  combination  of  the  two  horizontal  bars  or  rails,  j  and  M.  having  acfrrnter  reciprocating 
m»tion.  with  the  flx-d  corrugated  cylinder  surface  forming  the  l*>tU>m  of  the  imichine,  and  having  itaaxiaco* 
incident  with  the  nxis  of  motion  of  the  said  bam,  the  parts  being  constructed  Hnd  arranged  a*  dearribed.  2d, 
Th"  combination  of  the  alot  or  month  in  the  arm.  and  the  tenon  at  the  end*  of  the  corrugated  nibbing  bar.  M, 
with  the  peiforated  bar.  J.  by  which  the  portion  of  the  said  corrugated  rubbing  bar.  at.  may  be  altered  with 
reapect  to  the  bottom  of  the  machine,  so  aa  to  Increase  or  diminish  its  distance  therefrom,  and  without  alter- 
ing the  ixwition  of  the  bar,  J,  3d,  The  combination  of  tho  corrugations  on  the  lower  surface  of  the  rubbing 
bar.  m.  with  similar  eorrngatlnna  on  the  liottnm  or  concave  of  the  machine,  but  so  arranged  that  the  direction 
of  the  two  sets  of  corrugation*  will  be  at  right  angles  to  each  other. 

149.  Method  op  Operating  Windlasses  when  Applied  to  Hat-presses,  4c;  Peter  Philip,  Ghent,  New  York. 

Claim — 1st,  Attaching  the  wheel  or  table  to  the  capstan,  so  as  to  be  operated  upon  by  the  loose  or  boom- 
•wci-p  aa  a  brake,  for  the  purpose  of  atopping  tho  pre?*  at  any  point  of  descent,  while  being  filled,  and  of 
peculating  and  controlling  the  motion  of  the  cupetan  iu  the  uncoil.  2d,  Providing  the  cn|Mtau  with  the  anna 
and  the  looae  or  boom-aweep,  in  combination  with  the  check  lever,  in  the  manner  and  for  tho  purpoae  set 
forth. 

150.  MACHDri  POR  Boring  Ilcn^:  D-aniel  Quimby,  Littleton,  New  Hompahire. 

Claim — The  aha  ft,  the  boaa  placed  on  said  shaft  and  provided  with  a  conical  bore,  and  having  the  collar 
and  arms  attached,  th«  screw  rod  connected  with  the  collar  by  the  gearing,  and  providing  with  the  divided 
nut  attached  to  the  upright,  arranged  aa  act  forth.  Also,  in  combination  with  the  parts  above  named,  the 
convex  projection  placed  on  the  shaft,  to  operate  as  specified. 

1>L  Pocket  JUgistxr  op  Count;  P.  D.  Richards  and  F.  N.  Thayer,  New  Orleans,  Louisiana. 

Claim — The  construction  and  arrangement  of  a  hand-operating  talley,  consisting  of  three  indexea  and 
eorreapondtng  wheels  to  Indicate  count, as  specified,  the  whole  being  operated  by  a  projecting  stud  and  spring 
br  die  with  its  gauge. 

162.  Fx*  Aire  Perch,  Cases;  John  Richardson,  City  of  New  York. 

Claim — The  arrangement  of  the  apiral  grooved  sleeves  and  their  connexion  with  the  pen-bolder  and  pen- 
eft,  and  also  with  the  outer  shell  of  the  case,  as  deecribed. 

153.  ITn>BeeTinc  Liptuto  Jace  ;  John  Robertson,  Brooklyn,  New  York. 

Claim— The  employment  of  the  exterior  movable  hydraulic  cylinder  with  toe»piee**npon  its  surface,  iA 
ctcxbuuitiuu  with  the  standard,  which  aervea  also  as  piston  and  eduction  pipe,  us  described. 
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164.  Seu  detachtko  Whiffle-th  res ;  Wm.  0.  Russell,  Winchester,  Virginia. 

Claim — A  swingle  or  whiffle-tree  provided  with  a  lever  turn  bar,  together  With  the  spring  clasp  and  the 
hinged  or  Jointed  hooking  ferules,  arranged  as  set  forth. 
166.  Coal  Sana ;  Silas  T.  garage,  Albany,  New  York. 

Claim— The  employment  of  the  two  half-globes,  in  which  there  are  Interstice*,  a*  a  coal  sifter,  when  Mid 
half-globes  are  provided  with  groove*,  t/.npues,  and  shoulders,  the  same  being  used  in  connexion  with  a  box 
or  cylinder,  by  moans  of  which  the  two  portions  of  the  globe  are  prevented  from  moving  endwise  of  the  trun- 
nions and  are  prevented  from  separating. 

166.  Sawing  Machine;  T.  W.  Schmidt,  Philadelphia,  Pennsylvania. 

Claim — The  combined  arrangement  of  the  stationary  frame  fitted  with  the  adjustable  holders  and  the 
carriage  operated  by  the  crank,  shaft,  f,  spur  wheels,  shaft,  m,  and  rope  or  chain,  whilst  the  *»w  U  at 

the  same  time  rotated  through  the  media  of  tho  gear-wheel,  pulley,  and  baud,  the  said  stationary  frame  and 

the  said  moving  saw  carriage,  operating  together  as  described. 

167.  Machinb  FOR  Making  Hand-kails  for  Stairs  ;  Cornelius  R.  Shaeffer,  Getrysborgh,  Pennsylvania. 
Claim— The  combination  of  the  perpendicular  square  post  erected  upon  the  base  with  the  draft-bco;  i, 

pitch-boards,  rod,  and  arm,  arranged  as  set  forth. 

168.  Co.vFEcnoxrRT  Safe;  Reuben  Shaler,  New  Haven,  Connecticut. 
Claim— Tlie  confectionery  safe,  constructed  substantially  as  specified. 

169.  Corn  Hcskkrs  ;  George  F.  Shaw,  Wobnrn,  Maasachusetts. 

Claim — The  combination  and  arrangement  of  the  cylinder  and  concave  roller,  as  described. 

160.  Refining  Iron  ;  Christian  Shunk,  Canton,  Ohio. 

Claim — The  nse  of  the  external  crucible  or  hearth  having  the  tweer  pipe,  the  projecting  stone,  and  the 
escape  pipe,  operating  in  such  a  manner  that  the  blast  shall  deflect  from  the  side  of  the  upright  stone  and  pro- 
duce a  rotary  movement  in  the  melted  metal  for  the  purpose  of  refining  the  same,  as  specified. 

161.  Threshing.  Machines  ;  Joseph  Siddall,  Philadelphia,  Pennsylvania. 

Claim — The  combination  of  flails,  roller,  slides,  and  straps,  when  said  flails  are  constructed  with  tin 
flexible  joints,  the  arrangement  and  operation  being  as  set  forth. 

102.  Lock  for  Fire  Arms;  Michael  Tromly,  Mount  Vernon,  Indiana. 

Claim — 1st,  The  combination  of  the  hooks,  or  their  equivalents,  respectively  formed  on  the  claw  of  the 
link  and  the  trigger,  as  described.  2d,  Widening  the  upper  end  of  the  trigger  so  as  to  form  a  projection  ia 
front,  whose  lower  curved  edge  shall  operate  on  tho  curved  surface  of  the  claw,  in  the  manner  set  forth. 

103.  Artificial  Stonk;  J.  L.  U.  Ward,  Adrian,  Michigan. 

Claim— A  cement  composed  of  pumicc-stoue,  silicate  of  soda,  fluor  spar,  and  Roman  cement,  as  set  forth. 

164.  Preserve  Cans;  Oliver  N.  Weaver,  Dover,  Kentucky. 

Claim— The  perforated  elastic  ping  secured  in  the  top  of  a  provision  can,  with  a  noxxle  and  tube  com- 
municating with  tin  i-xhauHtiiic  chamber,  an  Met  forth. 

166.  Trap  for  Animals;  Loren  Wetmore, Tioga  County,  Pennsylvania. 

Claim— 1st,  The  peculiar  construction  and  arrangement  of  the  manifold  trap,  as  set  forth.  2d,  The 
arrangement  of  the  trip  provided  with  a  fulcrum  or  fulcra,  guide  pin,  and  arched  wire,  for  otierating  the 
trap,  as  set  forth. 

16U  Attaching  thk  Heads  of  Metallic  Powder-keos,  Ac;  James  Wilson,  Charles  Green,  and  Wm.  Wilson, 
Jr.,  Wilmington,  Delaware. 
Claim— The  double  seaming  of  both  heads  of  the  keg  and  the  opening  in  one  head,  in  tho  manner  de- 
scribed. 

167.  Hollow  A  do  eh;  Arcalous  Wyckoff,  Elmlra,  New  York. 

Claim— Combining  the  transverse  auxiliary  cutters  with  the  prime  cutters  and  elliptic  opening  of  Ll* 
annular  cutter  head,  as  described. 

108.  Brxxcb-loadixo  Fire  Arms;  Peter  Altmair,  Assignor  to  self  and  Myron  M.  Faxon,  Lewiston,  Penna. 

Claim — In  combination  with  a  fixed  breech-piece,  a  hinged  barrel,  so  arranged  as  that  the  said  barrel 
*hull  swing  upward  and  expose  the  chamber  of  the  breecb-piecc,  below  the  rear  end  of  the  barrel,  for  insetV 
Ing  the  charge,  as  described. 

16fl.  Monet-drawer  Alarm;  R.  M.  Campbell,  East  Cambridge,  Assignor  to  self  and  Benjamin  S.  Wright, 
Boston,  Massachusetts. 

Claim — The  combination  and  arrangement  of  the  two  levers  and  the  spring  latch  with  'be  clock-alarm 
apparatus,  the  striker,  and  bell,  and  the  combination  of  the  same  and  a  series  of  perforated  key  slid**  and  a 
set  of  T-hars  applied  together  and  to  such  levers  so  as  to  actuate  tho  same.  Also,  the  combination  and  ar- 
rangement of  the  T-bars  and  the  perforated  key  slides,  to  oiwrato  In  manner  described.  Also,  in  combination 
with  the  key-lock  and  the  T-bar,  i,  a  latching  apparatus  placed  In  the  case,  and  constructed  so  as  to  lock  Uth 
the  cover  and  the  T-bar,  or  either,  as  specified.  Also,  the  combination  of  the  detector  or  indicator  with  the 
case  cover  and  the  T-bar,  h,  and  operated  iu  manner  specified. 

170.  Safety  Apparatus  for  Cttt  Railroad  Cars;  Samuel-  Green,  Lambertsville,  New  Jersey,  Assignor  to  self 

and  W.  H,  Green,  Philadelphia,  Pennsylvania. 

Claim— The  swinging  frame  in  connexion  with  the  holt  and  the  cover,  the  brake  blocks  In  connexion  with 
the  chaius  and  rods,  and  the  stationary  supporting  piece,  or  their  equivalents,  arranged  in  tho  manner 
scribed. 

171.  CLASPS  FOR  8ktkt  Hoops  ;  Samuel  B.  Guernsey,  Waterbury,  Connecticut,  Assignor  to  W.  U.  Kevd  and  G. 

W.  Zeigler,  City  of  New  York. 

Claim— Connecting  the  hoops  with  the  straps,  or  equivalents  thereof,  for  connecting  and  .■m.pendmjr  th.-m 
by  mean*  of  plates  bent  to  embrace  the  hoops,  and  formed  with  two  slots  or  apertures,  through  which  tba 
straps,  or  equivalents,  pass,  thus  clasping  the  straps,  or  equivalents,  to  the  boons,  as  described.  Also,  ilv  eu>- 
ploy  mvnt  of  the  metal  clasps,  constructed  as  above  described,  in  combination  with  and  us  a  means  of  connect- 
ing the  ends  of  the  hoops,  as  described. 
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171  Cattle  Gates  for  Railroads  ;  Moses  11*11,  Jr.,  Asaignor  to  wlf  and  8.  H.  Jody,  Osboru,  Ohio. 

Clslm— Constructing  a  cable  guard  or  gate  with  its  cross-bar  or  shaft  below  the  rail  of  the  railroad  track, 
and  operated  by  springs,  as  described. 

173.  Apparatus  roa  Packing  Kaorr ;  Robert  Law,  Lockport,  Assignor  to  sMf  and  P.  T.  Dix,  Olcott,  N.  T. 
Claim — The  V-shaped  or  wedge-acting  yoke  provided  with  fulcrum  pins,  nnd  the  bonked  recesses  in  the 

upper  ends  of  the  bent  clamping  levers  arranged  and  acting  in  combination  with  the  screw,  fulcrum  link,  and 
claws,  or  their  equivalent*,  in  the  manner  specified. 

174.  Siwixo  Machines  ;  Sidney  Parker,  Assignor  to  self  and  Hngh  Ilerringshaw,  City  of  New  York. 
Claim— The  combination  of  the  hook  and  the  feeding  arc,  in  the  manner  set  forth.   Also,  the  method  of 

adjusting  the  feed,  by  means  of  the  combination  of  the  spring  piece  and  the  feeding  arc,  in  the  mauner  de- 
scribed. 

176.  8coa*  Mnxa;  John  Payntcr.  Assignor  to  self  and  John  McCorkle,  Shelbyvllle,  Indiana. 

Claim— The  combination  and  arrangemfnt  of  the  Journal,  wheel,  gearing,  and  rollers,  the  whole  being 
tu«nraded  in  a  frame,  and  constructed  as  described. 

17ft.  Wi.vmxo  Skeins  or  Thread;  Asa  T.  King,  Newton,  Assignor  to  N.  T.  Spear,  Boston, and  A.  J.  Robinson, 
Milton,  Massachusetts. 

Claim— The  eomblnatton  of  the  clamping  spring,  screw,  ami  guide  pin  or  rod,  with  the  tightening  and 
supporting  shank  and  bobbin,  arranged  as  specified. 

JULY  10. 

177.  WABBUra  Mvchinx  •  Lewi*  Allen,  Sleepy  Creek,  Virginia. 

Claim — The  construction  of  the  open  hollow  washing,  rinsing,  and  dipping  cylinder,  eom|m»»ed  of  a  series 
of  bars  placed  at  regular  interval*  frntn  each  other,  and  provided  with  an  open  net-work.  Also,  in  combina- 
tion therewith,  the  fluud  or  ridged  pressure,  squeezing  cylinder,  and  detachable  framing,  arranged  in  the 
manner  described. 

178.  Yarjarlr  Exhaust  Device  roa  Steam  Enwnes;  Jacob  Barney,  Chicago,  Illinois. 

Claim — 1st,  The  employment  of  two  cylinders  so  provided  with  gradually  tapering  groores  in  each,  that 
when  revolved  together,  an  exp  inding  mid  contracting  cireulur  opening  will  be  formed  for  the  purpose  of 
regulating  the  passage  of  the  ex  liaust  steam  from  locomotive  and  other  engine*.  2d,  The  cylinder,  as  con- 
structed, when  used  in  combination,  the  tight  metallic  case  and  packing,  arranged  in  the  manner  set  forth. 

179.  Universal  Joints  ;  James  Baylor,  Canton,  Illinois. 

Claim— Connecting  shafts,  when  placed  angularly  with  each  other,  by  means  of  the  universal  joints,  con- 
•true ted  as  described,  by  which  a  rotary  motion  may  be  transmitted  from  one  shaft  to  the  other. 

fThis  invention  comVsts  in  the  employment  of  a  cylindrical  coupling  box.  having  two  slotted  bars  pivoted 
within  and  at  either  end  of  the  box,  at  right  angle*  to  each  other,  to  the  centre*  of  which  the  ends  <>f  the. 
shafts  ant  pivoted,  so  that  a  rotary  motion  can  bu  conveyed  from  one  shaft  to  the  other  when  they  have  a  con- 
siderable i tie li nation,  thereby  dispensing  with  the  bcvebil  wheels  commonly  employed  for  this  purpose,  and 
obtaining  a  regularity  of  motion  with  very  little  friction.] 

180.  Boot-trees ;  W.  II.  Bette*  and  I.  II.  Parker,  Kokomo,  Indiana. 

Claim— 1  at.  The  employment  or  the  sleeve  in  connexion  with  the  screw  shaft,  the  two  being  arranged  as 

set  forth.  2d.  The  arrangement  of  the  cords  with  the  levers,  in  the  maum  r  set  forth.  3d,  The  combination 
of  the  instep,  side-piece*,  and  toe-piece,  when  so  arranged  that  they  will  operate  simultaneously,  a*  described. 
161.  Binsrr.AD  Cord-pin;  J.  T.  liever,  Maim-sville,  Missouri. 

Claim — A  bedstead  cord-pin,  consisting  of  two  parts,  which  are  constructed  and  operated  in  the  manner 
described. 

[The  invention' consists  in  forming  an  eye  through  the  ordinary  pin,  and  having  a  turning-piece  pass 
through  said  eye.  This  pl-ce  has  a  square  h>  ad  to  receive  a  wrench ;  it  also  has  ratchet  teeth  formed  on  It  to 
gear  with  reverse  set  ratchet  teeth  formed  in  the  side  of  the  pin.  The  bed  cord  attaches  to  the  inner  end  of 
th*  turning-piece,  and  consequently  when  said  piece  is  turned,  the  cord  is  twisted  and  made  tight;  the  ratchet 
teeth  preventing  any  slipping  after  the  desired  tension  on  the  cord  is  produced.] 

182.  Scnjar-canr  Presses;  Wm.  Bull,  New  California,  Wisconsin. 

Claim — The  arrangement  and  combination  of  the  hinged  adjustable  frame,  x,  roller,  J,  frame,  a,  wrdg*, 
inclined  spouts,  and  roller,  D,  as  described. 

183.  Cotton  Gin  Sharpener;  A.  H.  Burdlne,  Chulahoma,  Mississippi. 

Claim — 1st,  The  combination  of  two-orosaed  reciprocating  files  with  a  circular  feeding  di«c,  which  is  oon- 
strncfed  with  an  angular  recess  and  an  iuclined  hook  at  one  point  of  its  circumference.  2d,  The  combination 
of  the  above  with  a  Jointed  slotted  frame  aud  a  driving  cam. 

184.  Proves;  P.  N.  Burke,  Buffalo,  New  York. 

Claim — The  arrangement  and  combination  of  the  perforated  plates,  the  partition  plate,  the  floe,  the  fire- 
guard, hot  air-pipe,  and  chauil>cr. 

186.  Machines  for  Planing  Metal;  Jeremiah  Carhart,  City  of  New  York. 

Claim — 1st,  The  pressure  plate  or  plate*,  in  combination  with  the  reciprocating  bed  and  feeding  strip, 
when  said  plates  extend  substantially  the  length  of  the  blank  to  be  pinned,  and  the  bed  travels  far  enough  to 
carry  th-»  fading  «-nd  of  the  strip  entirely  p«*t  the  fiicing  cutter  at  each  operation.  2d.  Rebating  the  Inner 
edgvs  or  the  pressure  plate  or  plates  in  such  manner  a*  to  furnish  at  once  edge  guides  and  pressure  for  the 
blank  while  being  fed  to  the  cutters.  3d,  In  combination  with  the  pressure  plates  and  cutters,  the  shields 
extending  downwards  from  the  pressure  pistes  to  protect  the  space  between  the  pistes  from  shavings  and 
other  foreign  matter.  4th,  In  combination  with  the  reciprocating  bod  aud  feeder,  the  scraper  and  brush, not- 
ing in  combination  for  cleaning  the  lied  and  feeder  or  feeding  strip. 

186.  Harvesters;  Herman  Carter,  Greene,  New  York. 

Claim— The  vibrating  discharger,  in  combination  with  the  rake,  arranged  In  the  manner  described. 

187.  C  a  nil-boat  Propeller;  Robert  Cartwright,  Ithaca,  Now  York. 

Claim—  The  step  or  bearing  block,  arranged  relatively  to  the  rudder  and  vessel  to  receive  the  end  thrust 

20' 
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of  the  propeller  shaft,  and  thns  relieving  the  gearing  and  rudder  from  pressure,  the  whole  end  throat  of  tks 
propeller  being  upon  the  ste|>-block,  which  in  arranged  to  admit  of  any  lateral  uiotiou  to  the  ve*a*Ts  cans 
line,  thus  forming  a  steering  m  well  an  propelling  power,  and  being  all  placed  externally,  It  entirely  obviate 
the  necessity  of  entering  tlie  vessel  below  the  water  line. 

138.  Cor  fee- pots;  William  Cheetorman,  Cent ralla,  Iowiu 

Claim — The  arrangement  and  combination  of  the  piston-packed  strainer,  cylinder,  receiving  v*ssrt, 
socket,  and  condenser,  as  described. 

[By  the  peculiar  arrangement  of  this  coffee-pot,  when  the  water  in  it  is  heated,  the  steam  presses  np 
through  the  strainer  containing  the  ground  coffee,  and  through  a  quantity  of  water  above  the  strainer, *> 
that  when  the  pot  is  taken  off  the  Are,  a  vacuum  Is  formed  in  the  lower  portion  of  the  pit,  and  the  water 
above  the  strainer  is  forced  through  the  ground  coffee  into  the  lower  |*>rtiou  of  the  pot,  whence  it  is  drawn 
off  by  a  spout,  and  the  upper  portion  of  the  ]wt  is  provided  with  an  air-tight  vessel,  which  act*  as  a  ouod<  i^-: 
for  the  vapor  of  the  uppermost  water,  so  that  no  aroma  escapes.] 

189.  Vegetable  Cctra;  John  Clary,  Dayton,  Ohio. 

Claim— The  arrangement  of  the  cutting  disc  suspended  from  the  cross-piece  in  connexion  with  the  cvt- 
vox  cutting  edge  of  the  cutters,  in  the  manner  set  forth. 

190.  Double-acting  Pumps;  William  II.  Davis,  Austin,  Indiana. 

Chum — The  construction  and  arrangement  of  the  air  chamber,  side  pipe,  and  cyHnd<*ra,  and  fianch  at  th? 
top,  all  in  one  piece  of  casting,  for  the  pur|«*e  of  so  *|  tending  the  cylinders  sufficiently  deep  in  the  wail  to 
prevent  freezing,  in  combination  with  the  bottom  plate. 

191.  Stoves;  Unfits  Dawes  and  W.  C.  Choate,  Washington  City,  D.  C. 

Claim— The  combination  of  a  new  fire-room  for  a  downward  draft,  having  a  ltd  toclose  the  opening  sttb» 
top,  containing  a  valve  in  the  lid  and  an  open  grate  in  front,  having  adoor  to  close  this  opening  air-tight,  wid» 
a  system  of  ovens  heated  and  ventilated. 

192.  Rot  art  Cultivators;  B.  F.  Field,  Sheboygan  Falls,  Wisconsin. 

Claim — The  combination  of  two  or  more  wheel*  on  one  crank  eccentric  or  equivalent  axle,  when  th*»  s»id 
wheels  are  arranged  in  |>air*  on  the  aib\  one  wheel  within  th«  other.  and  so  as  that  the  *|w>b*  ivr  foiksst- 
tached  to  the  inner  wheel*  shall  pas*  out  and  In  through  the  apertures  in  the  outer  wheels,  fur  the  purpuie 
of  displacing  and  pulverizing  the  soil  over  which  they  pass,  in  the  manner  described. 

193.  Stoves;  J.  D.  Field,  Davenport,  Iowa. 

Claim— The  nre-chamtsrs.  n  I.  flue,  and  water  heater,  the  latter  being  provided  with  inclined  tubes  fc> 
form  the  grate  of  the  ttre-ehamher.  i>.  the  abo>e  part*  being  arranged  relatively  with  each  other,  the  oven, 
and  the  smoke-pipe,  to  operate  us  *•  t  forth. 

194.  Vauiadi.k  Crr-orr  Gear  with  Steam  Engines;  Ambrose  Foster  and  Noah  Sntton.  City  of  New  York. 
Claim— The  employment  for  operating  .  ither  the  main  valve  or  valve*  of  an  engine  or  a  separate  cut-* 

valve  or  valves,  of  a  e..ni|iound  ciim.cmpt  mil  of  two  |.art*,cand  n,  constructed  and  combined  with  each  other 

and  applied  to  the  main  or  n  count,  r  shaft,  as  described. 

190.  Lock  for  Sates,  Ac;  August  Frentel,  City  of  New  York. 

Claim— 1st.  The  sl>.tt«  d  wheels,  m.  on  the  tumbler.  1.  and  the  plate*,  in  combination  with  the  wbeeU4 
of  the  knob*,  wlo  ii  said  wheels,  m.  are  so  arranged  that  the  ad  of  unlocking,  or  attempting  to  unlirk.  tb* 
bolt  m.iv.  s  the  wheels,  in.  away  from  the  wheels,  ft.  in  the  manner  *|*cih>d.    2d.  In  combination  wt»h  the 
tumbler,  1,  c  irrying  the  wheels,  m,  and  nctiug  a*  aforesaid,  1  claim  the  cross-piece  and  tumbler,  as  art  forth. 
190.  Harvesters;  C.  B.  and  O.  B.  ilarlinghousc,  Alleusvllle,  Indiana. 

Claim— The  peculiar  nrraiwm-nt  of  the  disc  in  relation  to  the  mechanism  for  operating  the  cutters,  tha 
standard,  an.l  sliding  frame,  in  the  manner  specified. 

197.  Trimmer  for  L\mp  Wicks:  llalvor  llalvorson,  Cambridge,  Massachusetts. 

Claim— In  combination  with  a  knife  and  bed  or  anvil,  or  other  suitable  wick-cutting  devices,  gattg-^.  »r- 
mnged  as  shown. or  in  such  a  manner  a*  to  hold  or  retain  the  wick, and  prevent  itcxpauding  lat»uallr,i»ail* 
under  the  action  of  the  cutting  device. 

198.  Lathes;  Jacob  lies*,  Niagara  Fulls,  New  York. 

Claim— The  combination  of  the  grooved  central  shaft  with  Its  movable  discs,  adjusting  gears,  and  indrx 
spring  ho<<k,  all  arranged  in  relation  to  e.ich  other,  as  set  forth. 

199.  Machines  por  Rakixg  and  Loading  Hay;  (Jrove  Howanl,  Westfleld  Township,  Ohio. 

Claim— Tho  arrangement  of  the  endless  1h>U,  pulleys,  curved  teeth,  rods,  lever,  and  catch  in  the  fume, 
and  with  the  body,  constructed  ami  operating  as  sp,einod. 

200.  Bit-stock  and  WRKxen;  L.  8.  Hoyt  and  B.  B.  Beers,  New  Fairfield,  Connecticut. 

Claim — 1st,  The  wimble  or  bit-stock  wrench  with  one  permanent  and  one  movable  Jaw,  which  m»T  b* 
read-ly  adjusted  to  turn  nuts  or  screws  of  different  sices.  2d,  The  block,  or  its  equivalent,  with  »  s«k*t 
adapted  to  receive  and  hold  the  shanks  of  common  bits  and  fitted  to  the  permanent  or  movable  jaw.  or  Us*, 
so  a*  to  ho|.)  the  block  and  bit*.  3d,  The  screw,  so  arranged  as  to  fasten  the  block  on  to  tho  jaw  and  the  W 
in  the  socket  at  the  same  time. 

201.  Steam  Cock;  Wm.  Johnson  and  Martin  Silmser,  Auburn,  New  York. 

Claim— A  plug  cock,  with  a  sectional  plug,  whose  sides  are  inclined  to  iU  axis,  in  combination  with* 
single  casing  through  which  and  directly  opposite  are  openings  whoso  aides  arc  parallel  to  the  axis  of  U* 
plug,  and  constructed  as  described. 

202.  Joi«  roa  Pump-pipes;  David  Knowlton,  Camden,  Maine. 

Claim— Making  the  Joint  hemispherical,  in  combination  with  the  stiff  or  rigid  Oanches,  by  which  th? 
parts  Joined  hemlsphcrically  may  bo  held  at  the  deal  rod  angle. 

203.  Snips'  Warping  Chock;  David  Knowlton,  Camden,  Maine. 
Claim— The  east  iron  wm  ping  chock  described. 

204.  Hosu  Cocpuno;  A.  H.  Lowell,  Manchester,  New  Hampshire. 

Claim— The  locking  devices  de*cril>ed,  in  combination  with  the  screw  tube,  arranged  in  connexion  witi. 
and  on  the  outside  of  said  lockiug  do  Ticca. 
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205.  Oram  Separators ;  Franklin  I.  May,  Beverly,  New  Jersey. 

Claim — 1st,  The  two  aide  or  supplementary  inclined  plane*,  in  combination  with  the  short  Inclined  plnno 
and  the  two  adjustable  guides,  arranged  together  su  as  to  operate  as  descrilad.   'id,  The  employment  of  the 
sliding  hoard  in  the  shaker,  when  the  said  board  is  arranged  to  operate  in  combination  with  the  screens 
therein,  for  the  purpose  of  better  preparing  the  grain,  Ac,  lor  the  iuchued  planes  and  the  rulary  screen. 
2W5.  yoor-sTOTEs:  James  H.  Maydole,  Eaton,  New  Yoik. 

Claim— In  combination  with  a  foot-stove,  the  several  parts  thereof  being  arranged  in  the  order  specified, 
the  employment  of  a  lamp  constructed  with  an  intermediate  space  filled  with  plaster  of  Paris,  or  the  equiva- 
lent thereof,  whereby  1  am  enabled  to  prevent  the  heating  of  lluid  contained  tliereiu. 

207.  Machjxk  /or  Tl'SNlBO  SRura;  Isaac  C.  Mayer,  Jersey  City,  New  Jersey. 

Claim— The  implement,  constructed  and  operated  as  herein  described,  for  the  purpose  of  turning  tho 
■kins  used  by  furriers. 

2U8.  Fursace  Grates;  E.  I.  McCarthy,  Saugcrtie*,  New  York. 

Claim— A  furnace  with  a  series  of  stationary  grate  bars,  in  combination  with  a  series  of  movable  blades, 
so  arranged  as  to  pass  between  and  above  the  bars,  und  descend  below  so  tar  as  not  to  obstruct  the  draft  and 
be  beyond  the  influence  of  the  intense  beat  of  the  furnace. 

200.  Kxcatatiso  a»d  Oradixq  Machine;  Z.  N.  Morrel,  Cameron,  Texas. 

Claim— 1st,  The  employment  of  a  revolving  cylinder  of  blades,  arranged  at  the  lower  end  of  tho  inclined 
digger,  in  combination  with  said  digger,  aud  with  a  series  or  coulter  ploughs,  arranged  at  the  front  end  of 
the  machine,  2d,  The  employment  of  a  revolving  cylinder  of  teeih  or  blades,  arranged  at  the  upper  end  of 
the  inclined  digger,  in  combination  with  said  digger. 

[By  this  invention  the  soil  is  first  cut  up  in  long  narrow  slices,  then  divided  transversely  into  small  clods, 
next  elevated  and  pulverized,  and  then  conveyed  l»y  endless  lougiiudiual  apron  couveyers,  which  discharge  it 
•t  right  angles  to  or  ou  one  aide  of  the  grade  or  ditch. J 

210.  Machine  for  Scovrino  axd  Poushi.nu  Corru;  William  Newell,  Philadelphia,  Pennsylvania. 

Claim— The  combination  of  the  two  cylinders,  having  a  space  between  them,  with  the  scarified  arms  or 
beaters  moving  in  contrary  direction*. 

21L  Railroad  Car  Brakes  ;  William  Perkins,  Plympton,  Massachnsetta. 

Claim— 1st,  The  arrangement  of  the  sliding  buffers,  brake  levers,  rod,  I,  hooked  rods,  b  W,  and  staple,  to 
operate  in  combination  with  tlie  brake.  2d,  Arranging  the  brake  shoes,  in  combination  with  the  staple  and 
books,  ni  m'.  3d,  Th"  arrangement  and  combination  of  the  hooked  roils,  I  1'.  and  the  rods,  o  o',  ami  with  tho 
staple,  bo  that  the  hooka,  m  m\  can  bn  adjusted  according  to  tin  direction  in  which  the  car  is  to  run.  4th, 
The  arrangement  aud  combination  of  the  sliding  buffer,  lever,  and  spring,  us  specified. 

212.  Mode  or  Heatixo  Drti.vg  Cylinders  dy  Steam;  A.  P.  Pitkin,  Hartford,  Connecticut, 

Claim— In  combination,  the  closed  heating  cylinders,  fotce  pump,  vacuum  valve,  and  connecting  tubes, 
in  the  manner  set  forth. 

213.  Saw  Cummer;  William  Porter,  Mexico,  New  York. 

Claim— 1st,  The  arrangement  and  combination  of  the  lever  with  the  sliding  Imx  by  means  of  the  bar,  m, 
MM  to  give  a  continu  d  and  downward  action  npon  the  cutter  or  burr  by  the  use  of  the  coiled  springs, 
thereby  leeding  the  said  cutter  or  burr.  2d.  The  arrangement  and  combination  of  the  index  iwititer*.  with 
the  index  and  the  bars,  t  t'.conuceti  d  to  the  frame,  so  as  to  give  any  required  direction  to  the  cutter  or  burr. 
3d,  The  u*e  of  the  net-screw  by  mean*  of  which  the  distance  Is-twceti  the  bbs-Us  is  adju«ted  proportionally 
to  saw  plates  of  different  thicknesses  prior  to  being  fastened  thereto  by  the  eccentric  lever. 

214.  Osm  illati.no  Stum  E.vo-Xfcs;  John  A.  Reed,  Jersey  City,  New  Jersey. 

Claim — The  arrangement  of  the  reversing  valve  in  a  steam  chest  on  the  top  of  a  bridge-piece.  In  combi- 
nation with  the  separate  passage*  in  the  bridge-piece  communicating  the  chambers  in  the  trunnion  boxu*, 

213.  Apparatus  por  Workixo  Pimps;  Benjamin  Bobbin*,  Machiaa,  Maine. 

Claim— Tho  combination  and  arrangement  of  the  crank,  fly-wheel,  lever,  walking  beam,  and  piston  rod*, 
as  set  forth. 

216.  Flr.macr  for  Dotal  Pcrposrs;  Edward  A.  L.  Bobbins,  City  of  New  York. 

Claim— The  arrangement  and  application  of  the  double  inclined  grates,  as  set  forth.  Also,  in  combina- 
tion with  snch  inclined  grates,  tho  jsirts  to  contain  the  muRle,  retort,  4c,  as  set  forth. 

217.  II  IT  Press;  Charles  Itundleit,  Alden,  and  John  W.  Drummoml,  Winslow,  Maine. 

Claim — The  arrangement  of  the  driving  drum  or  windlass  and  driving  gear  with  reference  to  the  press- 
box  and  the  platen  screws  and  their  pinions,  disposed  on  the  sides  of  the  press-box.  Also,  the  combination 
and  arrangement  of  the  connecting  rods  and  rings  with  each  platen-elevating  screw, and  the  bars  of  the  cover 
of  the  press-box,  tho  whole  being  to  operate  as  specified.  Also,  the  unsle  or  applying  the  drafi-ro|x>  guide  to 
the  preas  fnune  and  the  driving  pulley,  that  is,  by  means  of  a  fulcrum,  aud  tho  screw  or  projection  made  to 
enter  the  helical  groove  of  the  driving  pulley. 

218.  Ertan  PtANR8;  Henry  Sauerbier,  Newark,  New  Jersey. 

Claim— The  bevel  wheel,  e,  pinion,  worm,  wheel,  o,  socket  shaft,  pinion,  foed  wheel,  cutter  bead,  gauges, 
roller,  lever  piece,  aud  coiliss  head,  arranged  as  specified. 

219.  II tdmacuc  Motor;  Morrill  A.  Shcpard,  Orin,  Illinois. 

Claim — The  combination  of  the  vacuum  tube,  o,  and  tube,  c,  for  giving  motion  to  the  water-wheel  by  the 
action  of  an  undainmed  stream,  as  described. 

220.  Mrtaluc  Bcno  ;  T.  Briggs  Smith,  Marietta,  Ohio. 

Claim — A  metallic  screw  bung  fbr  casks,  or  other  wooden  vessel*,  for  holding  liquids,  with  a  knlfc-llke 
thread,  aud  an  elevation  at  any  point  between  the  threads,  and  a  shoulder  on  the  bong  let  iuto  the  stave. 

221.  FtJMWACEs;  Lewis  Solomon,  City  of  New  York. 

Claim — So  constructing  a  desulphurizing  furnace  fbr  roasting  the  ores  of  predons  metals,  as  that  the  heat 
shall  bo  applied  first  beneath  the  s  ile  of  the  furnace  and  afterw  ird*  on  the  surface  of  the  ore,  when  the  same 
fa  com bl nod  with  a  ch  imber  arranged  In  the  base  of  tho  chimney  for  the  reception  of  ■uch  volatilized  i«r- 
Ucle*  of  ore,  *c-,  at  may  be  driven  off  by  heat  or  carried  over  by  the  draft. 
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222.  Snow  Plofobb;  M.  B.  Spafford,  Wimw,  New  York. 

Claim— The  vertical  rotary  shaft  with  iu  aplrml  wings  for  the  removal  of  snow  from  the  railroad  track, 
M  described. 

2*3.  Lasts;  Obed  8.  Squire,  New  Haven,  Connecticut, 

Claim— The  arrangement  and  combination  of  the  longitudinal  sections,  strips,  and  bolt,  aa  described. 

[By  this  improvement  the  manufacture  of  India  rubber  boot*  and  sh«>es  la  murh  fitrilitaled.  the  latts  bring 
made  in  two  halve*,  ao  that  the  shoe  or  boot  can  be  widened  without  the  length  being  increased  and  varitUt* 
of  ahape  obtained  without  tbe  necessity  of  tabu  upon  the  last.] 

324.  Meat-masher;  George  Storer,  New  Britain,  Connecticut. 

Cliiim— The  hollow  or  solid  cylinders  with  pointed  angular  teeth,  the  base  of  which  teeth  baa  nearly  la 
contact,  and  in  combination  therewith,  the  device  for  adjusting  the  cylinders,  as  specified. 
326.  Srovra;  Jobu  0.  Tread  well,  Albany,  New  York. 

Clidm— The  combination  of  tbe  divialon,  c,  with  the  damper  and  doors,  arranged  in  the  manner  specified. 
228.  Stoves;  John  0.  Treadwell,  Alliany,  New  York. 

Claim— The  employment  of  hinged  plate,  in  combination  with  the  hearth-plate  above,  the  two  being  u«d 
In  tlie  manner  specilled. 

227.  Kutow  roa  Stovi  Pipes;  A.  K.  Tapper,  Clarkson,  Michlgun. 

Claim — Constructing  the  Joint  of  pipes  with  flanch,  f,  and  the  overlapping  flanch,  f,  so  as  to  allow  the 
pipe  to  Ikj  adjusted  at  any  desired  angle. 

228.  Machine  roK  Ci'm.to  Heels  ah»  Soles  roa  Boors  ajtd  Shoes  ;  Albert  Warren,  Jefferson,  Ohio. 

Claim — The  bent  knife,  v,  resting  on  the  shoulders  of  the  movable  slides,  as  described.  Also,  the  knife. 
T,  resting  on  the  shoulders,  in  combination  with  the  knife,  q,  adjusted  as  set  forth,  and  by  which  any  size  or 
sbH|«c  of  leather  may  be  rut,  ready  to  be  sewed  or  jigged  U|ton  thu  boot  or  shoe. 

229.  Harvesters;  W.  A.  Wood  and  J.  M.  Rosebrooks,  llooaick  Falls,  New  York. 

Claim — In  combination  with  a  main  frame  supported  upon  two  driving  wheels,  nnd  which  frame  carries 
the  shaft  and  main  cog-wheel,  a  second  frume,  hinged  to  said  shaft,  so  tliat  the  crank  ►baft  on  stud  srrx*4 
frame  shall  always  be  iu  a  mdial  line  to  the  main  cog-wheel,  however  much  said  second  frame  may  vibrate  on 
tbe  uiaiu  frame. 

280.  Fastksi.vo  roa  Bedstead  Drapert;  George  W.  Watroua,  Ilartford,  Connecticut. 
Claim — A  drapery  fastening,  constructed  of  a  case,  hook,  and  link,  as  described. 

231.  Pumping  Kmuxi;  Henry  K.  Worthington,  Brooklyn,  New  York. 

Claim— 1st,  The  combination  set  forth  and  exhibited  of  two  direct-acting  pumping  engines,  propelled  bj 
steam  or  other  fluid,  so  arranged  as  t hut  each  engine  idiall  actuate  the  inlet  and  outlet  valves,  governing  lbs 
motive  power  of  tbe  other,  thereby  ensuring  the  constant  action  of  at  least  one  pump  piston  u|>on  the  waff, 
aud  relieving  the  action  of  tbe  pump  frmn  shocks  and  concussions.  2d,  The  arrangement  shown  of  two  dis- 
tinct system*  of  levers  adapted  to  the  uteam  and  exhaust  Valves  of  each  engine,  tbe  one  system  to  be  operated 
upon  tur  producing  motion  and  for  determining  the  duration  of  the  repose  of  the  pistou  at  the  termination 
of  the  stroke,  the  other  for  bringing  the  pistous  to  a  state  of  rest. 

232.  Railroad  Switches;  Jacob  Beachler,  Assignor  to  self  and  J.  F.  Brickley,  Anderson,  Indiana. 
Claim— The  obstruction  or  u  scotch  "  applied  to  the  turn-out  aud  connected  with  the  switch  so  as  to  I* 

operate  d  automatically  by  the  movement  of  the  same. 

233.  Elbows  roa  Stove  Pipes;  Norman  Bedell,  Assignor  to  8.  P.  Bedell,  Albion,  New  York. 

Claim— 1st,  The  employment  of  the  metallic  frame,  constructed  in  the  manner  set  forth.  2d,  The  com- 
bination of  the  clasp  with  the  fraiue,  as  constructed,  lor  the  purpose  of  holding  tho  miter  edges  of  the  pipe 
together. 

234.  Machine  pom  Pousmso  Cores;  II.  F.  Cox,  Jersey  City,  New  Jersey,  and  Alex.  MiUer,  City  of  Kew 

York,  Assignors  to  II.  F.  Cox,  aforesaid. 

Claim— The  cork-polishing  machine,  consisting  of  a  series  of  rollers  roughened  by  a  surface  of  pumice- 
stone,  or  equivalent  abrading  material,  and  a  brush  or  brushes  acting  iu  conjuuetiou  to  polish  the  cylindrical 
portion  of  machine-made  corks. 

236.  Dies  for  Shaping  Articles  »  Metal;  Levi  Dodge,  Assignor  to  self  and  Dodge  A  Blake,  Waterford. 

New  Yoik. 

Claim— The  forming  of  articles  of  Iron,  or  other  metal,  when  such  articles  are  to  be  shaped  by  a  simul- 
taneous action  or  pressure  of  dies  on  several  or  all  sides,  the  employment  of  the  movable  die*,  operating  sub- 
stantially upon  the  principles  set  forth. 

230.  Corjc  Hubkers;  Moses  II.  Gragg,  Assignor  to  self  and  T.  N.  Page,  South  Boston,  Massachusetts. 

Claim— The  arrangement  and  combination  of  tho  small  intermediate  conical  roller,  larger  conical  rollers, 
guard,  and  hopper,  as  described. 

237.  Stoves;  Joseph  C.  Henderson,  Assignor  to  Rathbone  A  Co.,  Albany,  New  York. 

Cbdm— 1st,  The  air-space  between  the  oven  and  the  fire.  wh«n  so  arranged  that  a  descending  draft  ths 
whole  width  of  tbe  stovo  passes  through  said  space,  and  thence  to  the  fire,  for  promoting  combustion,  and  at 
tbe  same  time  rendering  the  temperature  of  the  oveu  more  uniform.  2d,  The  damper  at  the  front  end  o/tbs 
oven,  in  connexion  with  the  descending  flue  between  the  front  plate  and  lire-box,  whereby  the  oven  can  be 
entirely  closed  wheu  the  stove  is  in  use  for  roasting. 

238.  CnuRS ;  Lorenzo  Lake,  Assignor  to  self  and  Win.  Patton,  Middlcbnry,  Pennsylvania. 

Claim— Tbe  dasher,  made  in  the  manner  as  described,  when  the  some  shall  be  operated  by  the  devices, 
as  described. 

230.  JouRSAi-noxr-s  tor  Railroad  Cam;  Robert  Mc Williams,  Assignor  to  S.  II.  Hoffman,  Philadelphia,  Pa. 

Claim— 1st,  The  upper  half  of  the  box  with  its  socket  formed  by  the  flanchea,  in  combination  with  tb# 
lower  half  of  the  box.  when  the  two  halves  are  arranged  so  that  on  adjusting  the  lower  half  to  iu  place  it 
may  assume  the  position  shown  in  fig.  1,  and  so  that  when  adjusted  the  end  of  the  oil  chamber  abnll  be  chaw 
to  the  axle.  2d,  The  self-adjusting  leather  packing  and  tbe  metal  plate,  when  both  ore  dependent  spvu  Use 
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lower  half  of  th«  box  tbr  their  proper  position  within  the  other  halt;  and  when  they  are  otherwise  arranged 

Id  respect  to  both  upper  and  lower  half  of  the  box,  as  set  forth. 

310.  Sxwcio  Machines;  Loals  Planer,  Assign  or  to  self  and  Joseph  Anger,  City  of  New  York. 

Claim — The  combination  of  the  peculiarly  constructed  notch  which  Is  confined  to  tbo  upper  half  of  the 
shuttle; add  leaves  the  lower  half  intact,  with  a  driver  having  a  single  horn  or  finger,  which  entering  the  said 
notch  constitutes  a  guard  to  prevent  the  flying  up  of  the  heel  of  the  shuttle. 

241.  Harvestim  Machines;  George  W.  Rlcliardaon,  Assignor  to  self  and  0.  M.  Weed,  Orayrllle,  Illinois. 

Claim — Tho  application  of  the  rack  upon  the  reciprocating  bar  nnd  pinion  npon  the  vertical  shaft,  con- 
nected aud  arranged  for  operating  tho  two  sickles  at  the  same  time  by  the  cam  wheel. 

242.  DaMNA  roa  CooKlxo  Stoves;  Lyman  L.  Thomas,  Dighton,  Massachusetts,  Assignor  to  the  Dighton 

Furnace  Co. 

Claim — A  damper  placed  in  the  outlet  of  the  return  flue  of  a  cooking  stove,  near  the  termination  of  said 
floe,  and  of  such  a  form  that  when  secured  or  hinged  at  its  lower  end  to  the  Hide  of  the  flue  op:**»it«  the  oven, 
and  when  partially  or  fully  closi-d  it  shall  stand  in  a  position  more  or  loss  diagonal  across  the  flue,  and  of  such 
a  length  that  It  can  never  be  moved  more  than  twenty-five  degree*  from  a  perpendicular. 

JULY  26. 

243.  Modi  OF  Setttxo  Loaa  rx  Saw-mills;  Asa  Brooks,  Tolhind,  Connecticut. 

Claim — The  application  and  combination  of  the  gear  and  screw-shaft,  the  traveling  ratchet  and  chock, 
the  stops  and  the  spring  pawl,  for  the  purpose  us  described. 

244.  Bkkad  Suckr;  II.  F.  Bond,  Hudson,  Wisconsiu. 

Claim— 1st,  The  movable  tray  operated  automatically  by  the  motion  of  the  knife,  In  the  manner  set  forth. 
2ti,  The  bar,  arranged  as  described. 

245.  Twin;  8.  L.  Bond,  Greenwood,  South  Carolina. 

Claim — The  arrangement  and  combination  of  the  two  pipes,  c  a  having  their  orifices  opposite  to  each 
other,  with  tho  air  chamber,  so  that  the  two  currents  of  air  on  entering  the  chamber  will  oppose  each  other, 
and  thus  uniformly  diffuse  tho  air,  ns  described. 

[The  invention  consists  in  introducing  air  from  the  l»ellows-pipo,  nnd  compressing  it  to  a  certain  degree 
into  an  air  chamber,  the  cover  of  which  is  perforated  with  a  number  of  hole*,  so  that  the  nir  escaping  from 
the  chamber  is  spread  over  a  comparatively  large  area  and  with  a  uniform  force.  This  cover  when  burnt  out 
is  so  arranged  as  to  be  easily  replaced  by  a  new  one.] 

240.  Iro.v  Folmxo  Bedstead;  John  Biberthaler,  City  of  N<>w  York. 

Claim — The  arrangement  of  the  bed  bottom  in  two  parts,  one  of  which,  A,  being  ahont  two-thirds  of  tho 
whole  length  of  the  lied,  and  to  which  the  legs  are  attached  capable  of  turning  under  said  part,  when  re- 
quired, and  attaching  the  other  part,  D  (and  which  forms  the  npper  or  head  part  of  the  bed),  to  the  legs  near- 
est the  head,  in  such  a  manner  that  the  said  part.  D,  may  be  turned  over  the  top  of  the  tiottom  part.  a.  whilo 
the  legs  to  which  the  same  is  attached  are  turned  under  the  said  part,  a.  in  the  manner  described.  Also,  fixing 
the  head  part  of  th«>  lied,  D.  when  unfolded,  either  to  the  1  gs,  B.  or  to  the  bottom  p;»rt,  A.  by  moans  of  bolts 
or  pins,  in  such  a  manner  that  by  said  bolts  the  inclination  of  said  part,  d,  may,  at  the  same  time,  be  regu- 
lated to  any  desired  position. 

247.  Rkknxo  Sails;  Henry  Bessling,  City  of  New  York. 

Claim — The  slides,  applied  to  work  along  the  jackstay.  or  other  suitable  portion  of  the  yard,  in  combina- 
tion with  reef-points  extended  from  the  Inch  sail  up  through  the  j*ck«tay  or  yard,  and  with  the  reef  pend- 
ants. And.  without  confining  myself  to  the  particular  construction  of  the  pawls.  I  claim  securing  the  reef 
by  means  cf  pawls  applied  to  the  yard,  to  operate  in  combination  portions  of  the  reef  pendant*  made  of  chain. 

[This  invention  consists  in  carrying  the  points  of  each  reef  of  a  nail  up  to  the  yard,  and  attaching  them 
to  slides  which  are  fitted  to  work  along  the  yard,  and  to  which  are  attached  the  re«  f  pendants.  By  hauling 
•a  the  reef  pendants,  the  slides  are  caused  to  move  longitudinally,  and  to  draw  up  the  reef  points,  aud  so  reef 
the  sail  from  the  deck.] 

248.  Stisioscopic  Ixstbciiknts;  Alex.  Beckers,  City  of  New  York. 

Claim — 1st.  Placing  the  eye-glasses  in  a  movable  cylinder,  in  such  a  manner  that  0|taque  plctnres,  placed 
hack  to  back,  may  lie  viewed  by  the  same  pair  »f  eye-glasses,  the  direction  of  the  said  eye-slashes  b-ing  varied 
by  the  partial  rotation  of  the  cylinder,  to  suit  the  opposite  position  of  the  pictures.  2d,  The  construction  of 
the  picture-holders  with  a  donble  hook. 

249.  Ma  cm  xx  roa  Stoxisq  Cherries;  K.  C.Custer,  Evansburgh,  Pennsylvania. 

Claim — The  machine  for  stoning  cherries,  constructed  in  a  manner  specified,  with  its  spirally  grooved 
cylinder  and  adjustable  stripper,  arranged  as  set  forth. 
2*0.  Flour  Bolts;  J.  M.  Clark,  Philadelphia,  Pennsylvania. 

Claim— The  slide  valve,  or  a  series  of  slide  valves,  without  holes  in  them,  so  arranged  and  operating  with 
the  apertures  in  the  sides  of  the  bolting  chest,  that  either  of  these  apertures  can  be  opened  or  rloaed  or  Isjth 
dosed  when  required,  for  the  purpose  of  turning  the  material  as  desired,  in  either  of  the  three  directions. 
7SL  Stxax  II  katum)  Afparatus;  B.  Wells  Dnnklee  and  W.  B.  Moore,  Boston,  Massachusetts. 

Claim — The  combination  of  the  tubes,  casing,  loner  and  enter  reservoirs,  and  condensation  pipes,  and 
escape  pipe,  with  Its  valve,  with  petticoat  chamber  and  vnporixiug  pipe,  aud  the  use  of  the  iron  known  as  tho 
Poleox  patent  metal  alloy  coating,  as  set  forth. 
j62.  DoOB  Fajitcrixo ;  Charles  Frost,  Waterbnry,  Connecticut 

Claim— Tho  employment  or  use  of  the  drop  plate,  constructed  of  the  form  and  applied  to  tho  door  or  doors, 
as  set  forth. 

363.  Harvesters  ;  Henry  Fisher,  Alliance,  Ohio. 

Claim— Attaching  the  draft  or  draw  bars  to  the  arms,  l  t',  in  the  manner  set  forth.   Also,  the  peculiar^ 
arrangement  and  combination  of  frames,  tongue,  spur,  and  arm,  g,  in  relation  to  each  other  and  to  the  main 
shaft,  to  operate  in  the  manner  specified. 
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264.  Machine  for  Vtzmxa  Paper  to  Prlstiko  Presses;  0.  II.  Ferguson  and  Sylvester  Ferguson,  Maldea 

Budge,  New  York. 

Claim— Feeding  sheets  of  pnj>er,  singly,  to  a  printing  press,  paper-ruling,  or  other  machine  requiring 
the  feed  of  a  single  sheet  at  a  time,  l>>  means  of  a  levd  roller,  vi,  feed  roller,  l,  uud  aujuaUiblt:  friciiou  atop,  or 
the  equivalent*  thereof,  arranged  hs  spcc.fi.  J. 
•.J05.  Locomotive  Boilers;  B.  L,  Griffith,  Hazlcton,  Pennsylvania. 

Claim— The  deflectors,  arranged  within  the  spaeo  b.  twecn  the  fire-place  and  the  tu»ie  sheet  of  a  Uxviao 
tive  builer,  iu  coiiibin.»tiou  wuh  up>'iiing»  iu  the  nie-bux  lor  the  adiuismou  of  atmospheric  air. 
250.  Stwi.Mi  Machines;  K.  A.  Goode*  and  K.  L.  Milh-r,  Philadelphia,  Pennsylvania. 

ChUm — The  combination  of  the  needle*,  the  hook,  and  the  tongue,  arranged  as  described. 

257.  HubmvRIse  Helmet  Wisnow;  C.  M.  Gould,  Worcester,  Massachusetts. 

Claim— The  application  to  submarine  helmets  of  the  above  described  window,  In  the  manner  described. 

258.  Piano-fortes;  Cliarles  Glassborow,  Phlhulelphia,  Pennsylvania. 

Claim— Constructing  the  fltritue  frnm»  of  an  upright  pian  >  with  two  pin  hicks,  and  other  appliances  foe 
receiving  two  set*  of  strings,  and  two  distinct  wmud.iig  board    the  siring*  b  ing  iirmniad  one  set  on  ou- 
and  th-  oilier  net  on  the  opposite  sub-  of  the  frame,  the  two  funding  boaida  being  connected  U>g*tuer,  awl 
the  whole  being  otherwise  constructed  iu  the  manner  set  lorth. 

259.  Valve*  roa  Water-closets;  Jainc*  (jiltillan,  Hartford,  Connecticut. 

Claim— The  combination  of  elastic  tubular  sptinv;,  piston,  and  chamber,  operating  in  the  manner  de- 
scribed. 

200.  Fcrxaces  of  Locomotive  F.xoises;  Richard  Gill  and  G.  W.  Grier.  Altnona,  Pennsylvania. 

Chum— In  combination  with  the  flre-W  of  a  coal-burning  locomotive  lioiler.  n  water  deflector,  hn Tints 
series  of  urn*! I  op'tiing*  through  it.  ami  extending  up  over  the  tire,  n*  represented,  and  an  sir  passage  K  h  nd 
or  over  it,  which  comuiumcau-s  with  the  external  air,  tor  the  purpuee  oi  introducing  atmospheric  air  hi  *oulI 
jeU  over  the  tire. 

281.  Pcmp;  Knos  Hartr.ler,  Orville.  Ohio. 

Claim— The  arrangement  of  the  pipes,  valves,  springs,  x  x  z  x,  and  spring,  a,  with  the  rod,  box,  and 
Block,  combined  and  operating  as  spccifli  d. 

202.  Sawiso  Machine;  K.  II.  Hancock,  Augusta,  Georgia. 

Claim— 1st,  The  combination  or  the  yielding  guard  levers,  or  their  equivalent  with  the  rotarv  saw*,  is 
described.   2d,  TIl-  head  blocks.  swiugiu,;  guide,  cucular  saw*,  sud  ^uaid  lever,  arranged  as  sot  lurth. 

203.  8Ewrjro  Machines;  Wm.  Hall,  North  Adams,  Massachusetts. 

Claim— 1st,  The  combination  of  the  needle-carrier,  pivoted  liar,  connecting  rod.  j,  slide  i.  pitman,  srd 
crunk,  arranged  iu  the  manner  set  forth.  2d.  The  combination  of  slide,  t.  and  rod.  j.  or  its  <-quiv*|ent,  wirh 
a  vibrating  n«  die-carrier,  in  such  manner  as  to  ppsluco  two  vertical  motions  on  the  needle,  during  each 
■  ingle  horiEouUd  motion  of  the  slide,  t,  in  the  manner  sot  forth. 

204.  Wasuim)  Machine;  George  Hall  and  Alouxa  ScuddVr,  Morris,  New  York. 

Claim— The  employment  of  a  corrugated  flexible  metallic  concave,  stretching  across  the  lower  part  of 
the  machine,  as  d  -scrilted. 

[A  corrugated  concave  is  u«ed  in  connexion  with  a  swinging,  corrugated,  and  convex  rubber,  both  beiag 
placed  iu  a  mi  (table  box  or  case.] 

206.  KoTa&t  Pimps;  C.  II.  Her*  y.  Boston,  Massachusetts. 

,     Claim— The  combination  of  the  flam-lied  shaft  with  the  hinged  valve  and  cone,  as  described. 
200.  Bk&stead;  Benjamin  Hinkley.  Troy,  New  York. 

Claim — The  arrangement  of  the  dovetailed  tenons  on  the  end  rails,  and  corresponding  dovetailed  mor- 
tises in  the  full  posts,  with  the  side  rail*  and  longitudinal  ten-ion  rods,  as  Set  forth. 

207.  Water  and  Alarm  Cacoe  rot  Steam  Boilers;  F.  A.  Hoyt.  Boston,  Massaclinsetts. 

Claim — Tlie  arrangement  of  the  lialanced  valve  chamber  and  valve,  th*  leading  pip©  thereof  and  the 
whistle,  with  reference  to  the  dry  ft  -am  chamber,  the  indicator  chamber,  and  the  valve  lever,  and  the  indi- 
cator h aim!,  connected  together  ami  arranged  in  the  two  chamber*,  as  specified. 
288.  Printiso  Machines;  Richard  M.  lloe,  City  of  New  York. 

CI  dm — Stopping  the  sheet  of  pajM  r  at  it  issues,  after  its  first  side  is  printed,  and  Imparting  to  it  a  retro- 
grade motion,  thus  returning  it  lurk  ward*,  or  in  reverse  order,  to  the  impression  cylinder,  f>r  the  purpoj*  of 
printing  the  second  side,  by  the  mean*  dc*crll»cd. 
209.  Foacis  Pimps;  Fred  ric  Kcttler,  Milw ankle,  Wisconsin.' 

Claim — The  combiuatioti  and  arrangement  of  a  force  pump,  as  descril>ed. 

270.  Force  Pcmp;  Frederic  Kettler,  Mllwaukle,  Wisconsin. 

Claim— The  combination  and  arrangement  of  a  isrre  pump,  as  described. 

271.  Mills  for  Crushing  Qoirte;  George  T.  and  Wm.  F.  Hearsing,  Butte  City,  California. 

Claim— The  arrangement  and  combination  of  the  driving  shaft,  arms,  rods,  and  runner,  as  described. 

272.  Machines  for  Enameling  MorLOixos;  Robert  Marcher,  City  of  New  York. 

Claim— 1st,  The  elastic  or  yielding  sides  of  the  h  »pper,  arranged  as  set  forth.  2d.  In  combination  with 
the  hopper,  the  reciprocating  dog  uttnehed  to  the  l>ed.  mid  <>perale«l  as  shown,  aud  also  in  t*»mts'nation  with 
said  hopjier,  the  feed  rollers,  either  or  both  f  eding  device*  being  employed  for  the  puqajse  specified. 

273.  BEDBTEAn;  Charles  Messenger,  Warren,  Ohio. 

Claim— The  angular  and  oblique  slot  and  pin,  in  combination  with  the  plate  or  key,  when  arranged  ia 
connexion  with  the  Jointed  rail*,  as  described. 

274.  SEWijro  Macmxes;  Joseph  W.  Morton,  PUinfleld,  New  Jersey. 

Claim— My  improved  loop-check  or  thread-holder,  for  the  Wheeler  &  Wilson  sewing  machine,  v?r :  a 
loop-cltock  or  thread-holder,  which  is  composed  of  hair  bristles,  or  other  suitable  fibres,  by  compacting  theffl 
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into  a  Arm  mas*  of  suitable  rise,  and  then  combining  the  nkw  wfth  •  sewing  machine,  In  such  a  manner 
that  the  end*  of  the  said  fibres  wilt  bear  a^iiut  a  |s>rtiou  of  the  rotating  book  of  said  machine. 

27*.  Machines  rom  Mahufacturiso  Waved  asd  Corrugated  Metal  Plates;  Richard  Montgomery,  City  of 
New  York. 

Claim — The  combination  of  the  peculiarly  constructed  roll,  i.  with  the  peculiarly  constructed  roll,  j,  ar» 
ranged  In  relation  to  each  other,  as  shown,  whereby  the  manufacture  of  the  waved  corrugated  metallic  plate, 
with  margins  of  greater  thickues*  than  the  middle,  as  patented  to  me  on  the  21st  of  June,  1850,  is  facilitated, 
while  a  portion  of  each  corrugatiou  is  formed  at  the  same  time,  ns  described. 

276.  Machixe  for  Maxupacturlxq  Waved  and  Corrugated  Metal  Plates;  Richard  Montgomery,  City  of 

New  York. 

Claim — The  combination  of  the  peculiarly  formed  roll,  i',  with  the  peculiarly  formed  roll,  j',  arranged 
and  operating  in  relation  to  each  other,  as  shown  and  set  fonh.  w  hereby  tho  manufacture  of  the  waved, 
eurrngatod,  metallic  plate,  with  uinrgin*  of  greater  thickness  thnn  the  middle,  as  patented  to  moon  the 
21st  of  June,  I860,  is  facilitated,  while  only  "one  corrugation  "  it  formed  at  the  same  time,  as  descrilied. 

277.  Shirt  Suds;  Daniel  Morris,  Bnngor,  Maine. 

Claim — The  improved  manufacture  of  shirt  studs,  as  constructed,  with  a  metallic  facing  and  ananti- 
soiling  spool  or  guard,  arranged  as  s|»ecincd. 

278.  Platforms  between  Railroad  Cars;  Joseph  Newman,  Baltimore,  Maryland. 

Claim— The  expanding  mesh  or  lattice  work  described,  when  attached  by  a  single  point  at  each  end,  in 
the  manner  set  forth,  to  be  used  as  a  bridge  or  gangway  between  railroad  curs. 

279.  Gates  for  Railroads;  Ira  Robhins,  Ilnghesville,  Pennsylvania. 

Claim— The  shafts,  s  a*,  having  arms,  as  described,  in  combination  with  the  shaft,  a,  lever,  A.  train  of 
wheels,  e  c  c  spring  detent,  g,  spring,  f,  and  the  several  rods  connecting  the  aforesaid  parts,  as  set  forth,  for 
operating  the  sliding  gate. 

2e0.  8wuj».is  for  Railroad  Cars;  David  B.  Rogers,  and  Joel  A.  Wood,  Pittsburgh,  Pennsylvania. 

Claim— The  combination  of  a  series  of  plate  springs,  arranged  as  desrrilwd.  with  a  box  in  which  they  are 
inwrt'Hl.  and  a  follower,  tho  spring  box  Wing  either  separate  from  or  forming  part  of  the  truck,  in  the  man- 
ner set  forth.  Also,  making  and  using  the  plates  or  leaves  of  the  spring  of  different  thick  nosse*  in  the  same 
series,  for  the  purpose  of  adapting  the  spring  to  the  varying  degrees  of  pressure  to  which  It  may  be  subjected 
from  time  to  time. 

281.  Gold  Washers;  Harrison  Roberts,  Mormon  Island,  California. 

Claim— Tin*  arrangement  of  tho  slnicr,  in  combination  with  the  hopper  and  with  the  supply  channel,  in 
such  a  manner  that  the  water  strikes  the  dirt  from  below,  and  that  tho  hopper  is  made  self-supplying. 

2*2.  Biscuit  Board;  Isaac  R.  Shank,  Buffalo.  Virginia. 

Claim— The  arrangement  and  combination  of  trap-bonrdj,  beveled  strips,  levers,  and  vertical  pins,  in 
the  manner  set  forth. 

[Tills  is  a  frame  or  chest  so  constrneted  as  to  hold  meal  and  flour,  with  a  table  on  the  top  on  which  tho 
dough  can  be  worked,  and  trap-doors  in  this  table  which,  when  closed,  are  perfectly  flush  with  it.  can  be  op- 
ened into  the  flour  or  meal  receptacles  by  simply  pressing  on  pins,  they  being  opened  and  closed  by  a  system 
cf  levers  and  pins.] 

283.  Shirt  Studs;  Henry  8imon,  Providence,  Rhode  Island. 

Claim— The  movable  elbow  piece,  spring,  and  lever,  applied  in  combination  with  each  other  and  with  the 
fixed  shank,  and  in  relation  to  a  fixed  elttow  piece,  as  described. 

2SA.  Sewinq  Machines;  Isaac  M.  Singer,  City  of  New  York. 

Claim — Making  the  needle-carrier  with  a  mortise,  in  combination  with  the  needles,  a  aeries  of  blocks 
having  parallel  sides  grooved  to  receive  the  needles,  and  with  a  clamp  screw,  c 

285.  NnrB-ns  Balls;  John  Taggart,  Box  bury,  Massachusetts. 

Claim— The  nine-pin  ball,  composed  of  a  hollow  metallic  body  and  a  covering  of  India  robber,  or  < 
suitable  elastic  material. 

288.  BoRtno  Tools;  George  J.  Washburn,  Worcester,  Massachusetts. 

Claim — Giving  the  stock  or  shaft  of  a  boring  srrew,  driving,  or  other  tool,  A  continuous  rotary  motion  In 
one  and  the  same  direction,  by  means  of  a  nut  or  sleeve,  which  is  moved  in  a  rectilinear  reciprocating  direc- 
tion on  said  shaft. 

187.  Co^structiojc  of  Railroads;  Amos  Webb,  Savannah,  Ocorgia. 

Claim — The  arrangement  of  the  ties  in  alternate  reversed  inclined  positions,  as  described. 

[This  Invention  consists  in  placing  or  laving  the  ties  or  sleepers  of  railroads  angularly  in  the  ground,  or 
in  imch  position  that  their  sides  will  be  inclined  relatively  with  vertical  planes  and  their  upper  surfaces  in- 
clined from  a  horizontal  plane.] 

2*8.  Apparatus  for  Warmijw  dt  Steam;  Charles  A.  Wilson,  Cincinnati,  Ohio. 

Claim— Tho  valves,  adapted  and  arranged  in  the  lower  or  discharging  end  of  the  branches,  coils,  or  radia- 
tors of  a  system  of  steam  heating  pipes,  and  dusntde  automatically  by  heat,  in  the  manner  explained. 

239.  Steam  Radiator;  Charles  A.  Wilson,  Cincinnati,  Ohio. 

Claim— The  arrangement  of  a  series  of  tubes  or  boxes  provided  with  corresponding  apertures  and  nozzle*, 
to  permit  circulation  of  steam  and  receive  bolts  or  rods,  which  extend  from  top  to  bott"Di  of  the  tier,  tho 
m  hole  being  adapted  to  admit  of  varying  the  extent  of  radiating  surface  while  that  of  the  floor  room  occupied 
■Ins  unchanged. 

Chcrji  Dashers;  Parker  Wineman,  Loydsville,  Ohio, 
Claim — A  cylindrical  dasher  for  chums  formed  with  a  perforated  top  provided  with  a  movable  cap  or 
cover  and  with  hinged  valves,  arranged  insnch  manner  that  cream  may  he  received  within  the  dasher  at  each 
downward  motion  thereof. 

2*1.  Safbtt  Guard  for  a  Ff.rrt  Wharf  ;  Edward  F.  Woodward,  Brooklyn,  New  York. 

the  apron,  for  the  purposes  set  forth. 
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George  H.  Woodworth.  Brooklyn,  New  York. 
Claim — The  eyes  or  suipies  passing  the  cords  end  attaching  the  t 
specified. 

203.  Ore  Washer  and  Amalgamator  ;  John  N.  Wyckoff,  Brooklyn,  Now 
Mines,  Virginia. 

Claim— A  concentrator,  constructed  with  a  series  of  boxes  or  partitions,  having  curv<-d  liottoms 
municating  one  with  the  other,  end  driven  transversely  for  the  purpose  of  separating  poor  from  rich  deposit. 

294.  Gold  Amaluamaior;  John  N.  Wyckoff,  Brooklyn,  New  York,  and  Thomas  M.  Fell,  Omu^  Miw 

Virginia. 

Claim — The  application  of  heat  by  steam,  or  otherwise,  to  vessels,  pans,  or  cylinder*,  keeping  the  con- 
tents well  tritnrated  or  mixed  at  an  elevated  temperature,  to  ss  to  amalgamate  the  prepared  ore  by  the  bm 
of  mercury  and  alkali,  as  specified. 

395.  Wood  Saw  ;  Elixa  Blake  (Executrix  or  Robert  Blake,  deceased).  Assignor  to  Blake  A  Son,  Albany,  N.  Y. 

Claim — The  new  manufacture  of  wood  saws,  in  the  manner  set  forth,  meaning  by  this,  to  claim  only  the 
sole  right  to  manufacture,  according  to  tho  moile  of  construction  herein  set  forth,  the  special  kind  and  cha- 
racter of  saws  known  as  wood  saws,  and  clearly  defined  and  represented  in  the  description  and  drawings. 

25)6.  Clothes  Frame;  J.  Bnrr.  Baltimore,  : 
man,  Washington  City,  D.  C. 

Claim— The  seat, capable  of  movement  on  the  shaft  la  onedireettoa  only, and  provided  with 
detent  and  the  ring  movable  tbereon  without  beariuK  against  the  shaft,  in  combination  with  I ' 
braces,  and  cords,  arranged  as  described. 

297.  Piano-fortm;  J.  W.  Fischer.  Assignor  to  self  and  Charles  Fischer,  City  of  New  York. 

Claim— The  bur  beneath  the  i 
leuta,  in  the  m  inner  specified. 

298.  Screw  Stocks;  Simeon  Goodfellow,  Assignor  to  self  and  John  Vi4i,  Troy,  New  York. 

Halm— The  cutting  die,  in  combination  with  the  vibrating  dreader  plug  and  the 
ranged  as  specified. 

390.  CnuRR;  Alfred  Guthrie,  Assignor  to  Wardell  Gut  brio,  Chicago.  Illinois. 

Claim— T^iecoinbination  and  arraugeuieot  of  the  cranks  connected  by  the  plate,  or  Its  equivalent,  In  the 

900.  Glass-polishing  Machines;  Albert  II.  Ilook,  City  of  New  York,  Assignor  to  Wm.  A.  UorstniAn,  Brook- 
lyn, New  York. 

Claim— The  combination  of  the  apparatus  for  producing  the  reciprocating  tongitndinal  motion  and  con- 
tinuous lateral  motion  given  to  the  polisbiug  blocks,  consisting  of  the  screws,  worm-wheel, 
connexions  with  the  driving  power. 

301.  Fire-esoa pe  Ladders;  Hexckiah  Johnston  and  Wm.  J. 
to  llexekiah  Johnston,  Cvlllnsville,  Illinois. 

Claim— The  combination  of  the  endless  belt  with  the  folding  ladders  and  the  platform,  in  the  manner 

described. 

802.  Machine  for  Cracrtnq  8coar;  James  LT.  Morrill,  Assignor  to  Egerton,  Dougherty,  Words  A  Co-,  Balti- 
more, Maryland. 

Clnim— The  employment  of  a  vibratory  saw,  In  combination  with  a  gauge  plate  and  hopper,  arranged  for 
sawinir  off  slahs  of  sugar  and  directing  them  Imtween  i-ninliing  rollers.  Also,  the  employment  of*  rollers  mov- 
Ing  in  unison  with  each  other,  constructed  with  am  itortn  cutters,  for  the  purpose  of  perfectly  di 
of  sugar  into  regular  cubic  {tortious.  Also,  the  construction  of  a  hopper  provided  with  parallel 
their  equivalent,  In  combination  with  a  circular  saw,  constructed  In  the  manner  set  forth. 
303.  Com*  Screw;  W.  H.  Nichols,  Assignor  to  A.  11.  Murkliam,  W.  H.  Nichols,  and  David  Strong,  E*»t 
Hampton,  Connecticut. 

Claim— The  employment  of  plates,  or  their  equivalent,  for  the  purpose  of  securing  or  retaining  the  cap* 
or  covers  of  coffin  screws  or  tacks. 

804.  HoiSTTRo  Cranes;  J.  Y.  Parce,  Assignor  to  self  and  D.  B.  Do  Lead,  Fairport,  New  York. 

Claim — The  main  arm  of  a  crane,  arranged  with  the  doable  diagonal  hraar*  and  with  the  guide  roU-ri, 

to  operate  in  combination  with  the  ai  m  jointed  to  the  same  by  means  of  the  oval  pin.  as  set  forth. 

305.  Portable  Sawiro  Machine;  Samuel  R.  Smith  and  Philander  P.  Lane,  Assignors  to  Lane  A 

cinnatl,  Ohio. 

Claim — 1st,  The  idle  friction  pulley,  operating  in  combination  with  the  arbor  and  feed  driving  a  circular 
saw,  2d,  In  tho  described  connexion  with  the  transverse  rack,  the  gearing,  ratchet  wheel,  pawls.  Lever,  and 
stop,  which  o|<erate,  by  their  rigidity,  iu  one  direction,  to  transmit  a  forward  moveim-nt  of  the  rack  to  the 
kut-e.  yet  iiermitting  the  retraction  of  said  rack,  ad.  The  described  arrangement  and  adapution  of  the 
weighted  eccentric  friction  pawl,  for  the  exact  retention  of  the  knee  to  the  place  of  setting.  4th,  The  ds- 
scrit**!  arrangement  and  adaptation  of  the  perforated  rack,  pinions,  knee,  and  screen,  for  the  exdtiMou  of 


EXTENSIONS. 

1.  Fan  Mills;  Isaac  T.  Grant,  Bhagticoke,  New  York ;  patented  July  10, 1846;  extended  July  6,  ISM. 

Chum — Tlie  manner  in  which  I  have  arranged  the  screen  and  the  chess  board,  and  combined  them  « ith 
the  screens  ordinarily  used,  so  as  to  obtain  two  distinct  currents  of  wind,  and  to  suldect  the  Calling  grain  to 
the  stronger  currents  below  the  screen  and  chess-board,  thereby  blowing  off  the  henvier  portions  of  foreign 
matter,  whilst  the  chaff  is  blown  off  by  the  ordinary  currents  in  the  upper  compartments  of  the  shoe. 

2.  Silapino  Isrcoclar  Surfaces  IR  Wooo;  Warren  Hale  and  AUen  Goodmari,Dana,  Maesachneetts;  painted 

July  22,  1846;  extended  July  26, 1860. 

Claim— The  method  of  copying  or  forming  the  longitudinal  irregularities  of  piano  legs,  and  other  similar 
articles,  on  rough  blocks  of  wood,  by  means  ofacarri»>ce  rooviinr  longitudinally  iur.<tnst  thererolvms  cutfc-v. 

St  by  rolliW  resting on^th^sxtte  ***  U°Al  ****  C"lt,n*  ^  b°'ng  f*,*fd        d*urB-"rd  **  depths  ef 
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1.  Piipa«I!»g  A5D  Mocrnxo  Burn;  Hubbard  Beebe,  Now  Haven, Connecticut;  patented  March  20, 1859; 

additional  dated  July  6,  1869. 

Claim — The  combination  of  leather,  or  cloth,  or  felt  (or  felting),  instead  of,  or  in  addition  to,  India  rubber 
and  gutta  percba,  so  far  an  beauty,  and  economy,  and  desirableness  in  use  may  require,  with  the  metallic  band 
«ir  rim  around  (he  edge  of  the  slate,  as  j  patented  March  29,  1859.  Also,  the  combination  of  leather  and  cloth 
with  my  metallic  rim,  or  with  a  water-proof  cement  of  such  strength  and  stiffness  aa  will  warrant,  to  I 
extent,  the  disuac  of  aaid  metallic  rim,  especially  in  mounting  alatea  in  portfolio  form  or  fbi 

2.  Hjuratfto  Wimww  Faehes;  Theodore  F.nall,  Marietta,  Ohio ;  patented  December  21,1808  ;  . 

July  38, 1859. 

Claim— The  Improved  arrangement  of  cords,  pulley*,  and  weight*,  for  hanging  the  aaahea  of  window*,  to 
that  either  or  both  sashes  can  If  retained  in  any  desired  poaition  in  the  frame,  the  aaah  and  wcighta  being 
suspended  and  moving  on  cords  attached  to  the  frame. 

3.  Pickc«  Sawixo  Machines;  John  Haw,  Old  Church,  Virginia;  patented  June 23, 1867;  additional  dated 

July  20,  1869. 

Claim— Attaching  the  saw  guides  to  the  overhanging  bearing,  so  aa  to  adjust  them  to  the  sawing  of  small 

\ 

1.  Faucet;  Albert  Fuller,  Cincinnati,  Ohio;  indented  October  16, 1866;  redsraed  July  6, 1869. 

Claim— The  elastic  plug  valve  attached  to  a  stein,  when  operated  by  an  eccentric,  or  its  equivalent,  aa 
set  forth.  Also,  the  elastic  plug  valve  constructed  aa  described,  in  combination  with  the  cup-shaped  cap  to 
prevent  the  cup  from  spreading. 

2.  Faucets;  James  Powell,  Cincinnati,  Ohio;  patented  March  22,  1860;  re-issued  July  6, 1869. 

Claim— The  described  arrangement  of  the  cam,  Hunches,  longitudinal  slot,  and  spurs,  combined  and  ope- 
rating in  the  manner  and  for  the  purposes  set  forth. 

3.  BtLUARn-TABit  Ccshio*;  John  M.  Brunswick, Cincinnati, Ohio;  patented  December  8,1867;  reissued  July 

12,  1869. 

Claim— That  order  In  the  arrangement  of  the  material  composing  a  billiard-table  cushion  which  places 
the  cork  in  the  rear,  the  rubber  in  front  of  it,  and  the  paper,  louthor,  and  cloth,  or  the  equivalents  thereof, 
outside,  in  the  manner  set  forth. 

4.  Flea  E.voixrb  ;  L.  Butler  and  R.  Blake,  Watcrford,  New  York ;  patented  November  30, 1868 ;  re-issued  July 

12, 1869. 

Claim — Combining  with  the  water  way  or  channel,  the  air  chamber  divided  into  two  compartments  by 
contraction,  at  or  about  one-half  the  height  of  aaid  air  chamber  above  the  base  or  point  of  attachment  to  said 
water  way,  in  the  manner  set  forth.  Also,  in  combination  with  the  hoar-glass  contraction  of  the  air  chamber, 
the  ring  enlargement  of  the  rock-shaft,  as  set  forth. 

6.  Cleaxsino  Caoutchouc;  Austin  O.  Day,  Seymour,  Connecticut;  re-Issued  July  12, 1869. 

Claim — The  use  of  alkali,  or  its  equivalent,  for  separating  bark,  sticks,  or  other  foreign  bodies  from  crude 
eaontchiuic  and  other  valeanixable  gums,  to  prepare  them  for  manufacturing. 

6.  Treatment  or  Cacnr.  Caoctchocc;  Austin  0.  Day,  Seymour,  Connecticut ;  re-issued  July  12, 1869. 


Claim— Cliarging  the  caoutchouc,  or  other  like  gum,  with  alkaline  liquor,  or  the  equivalent,  by  means  or 

ted. 


the  exhausting  api>aratu*  d.  scribed  and  reprcscn 
7.  Cct-orr  ano  Wobkixo  Valves  or  Steam  Engines; 
March  10,  1849;  re-issued  July  12,  1869. 
Claim — The  method,  substantially  aa  described,  of  operating  the  slide  valves  of  steam  engines,  by  con* 
:  the  valvea  that  open  and  close  the  ports  at  opposite  ends  of  the  cylinder  with  separate  crank-wrists, 
ir  mechanical  equivalents,  so  that  from  the  motion  thereof  each  valve,  while  its  port  is  closed,  shall 
i  a  less  distance  than  it  moves  In  opening  and  clewing  its  port,  while  at  the  same  time  the  two  wri'ts  by 
'  i  tbo  two  valves  are  operated,  have  the  same  range  of  motion,  as  described,  whereby  I  am  enalded  to 


much  of  the  power  heretofore  expended  in  wot  king  the  slide  valvesof  steam  engines. and  by  which  also  I 
make  a  gr 


to  make  a  greater  proportion  of  the  movement  of  the  valve  available  for  effecting  a  free  passage  of 
tbo  steam  through  the  ports  of  the  cylinder. 

8.  Ctrr-orr  anh  Woreinq  Valve  or  Stkam  Exiiees;  George  H.  Corliss,  Providence,  Rhode  Island;  patented 

March  10, 1849;  re-issued  July  12, 1869. 

Claim— The  combination  of  liberating  valve  gear  with  valves  which  are  moved  parallel  to  their  seats,  and 
continue  their  closing  motion  after  their  porta  ar  e  cl»*ed,aud  commence  their  opening  motion  before  their 
ports  open*  aa  described. 

9.  CCT-orr  AND  WORUJO  VALVES  or  STEAK  Enc.ixes;  George  H.  Corliss,  Providence,  Rhode  Island;  patented 

March  10, 1849;  re-iasucd  July  12, 1869. 

Claim— The  combination,  substantially  as  described,  of  an  air  cushion  with  the  liberating  valve  gear  of 


10.  Cct-oft  and  Woreixq  Valves  op  Stmm  Engines; 
March  10, 1849;  re- Issued  July  12, 1869. 

combination  with  the  part  of  the  valve  gear  that  appertains  to  a  liberated  steam  valve  of  an 


by  the  power  of  the  engine  in  snch  manner  aa  to  effect  the  closing  of  the  liberated  valve 
the  independent  means  provided  for  that  purpose  fail  to  act  in  time. 

11.  Cvr-orr  Asrn  Woreinq  Valves  or  Steam  Engines;  G<orge  H.  CorllBB,  Providence,  Rhode  Island;  patented 
March  10, 1849 ;  re-issned  July  12, 1869. 

i  of  a  helical  cam  with  the  opening  and  closing  mechanism  of  the  steam  valve, 
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12.  Cct-ofp  axt>  WoRraro  Valtzs  op  Strait  Exqixrs;  Georgo  II.  Corliss,  Providence,  Rhode  Island;  patented 
March  10, 1840;  re-issued  July  12, 1849. 

Claim— The  method,  substantially  as  described,  of  regulating  the  velocity  of  steam  engines  by  combining 
a  regulator  with  u  lilaratlng  valve  geiir. 

1J.  Harvesters;  Lewie  Miller,  Assignor  to  C.  Aultraan  k  Co,  Canton,  Ohio;  patented  May  4,1858;  re-isened 
July  in,  lN.VJ. 

Claim — Hinging  the  finger  beam  to  the  main  frame,  bo  that  it  can  he  folded  up  thereon,  as  described. 

14.  Harviutpr*;  I*wia  Miller,  Assignor  to  C.  Aultman  k  Cov, Canton,  Ohio ;  patented  May  4,1356;  r«nna«d 

July  1-J,  1KM>. 

Claim — Hinging  tho  coupling  arm  to  tho  frame  at  one  side  of  the  main  axle, and  supporting  it  byabr*-»a 

hinged  to  a  finmc  on  tin-  uppisHe  side  of  the  uxle,  in  Mich  manner  as  ti)  obtain  among  other  thing*  a  »el« 
basis  for  bracing  on  a  short  frame  without  interfering  with  the  fu|diiig-up  the  finger  lieum  aguiust  or  upon 
the  frame  to  render  the  machine  more  portable. 

15.  Harvesters;  I/  w  is  Milkr,  Assignor  to  C.  Aultman  k  Co., Canton,  Ohio;  patented  May  4, 1S5S;  re-issoed 

July  li>,  ISoU. 

Claim — The  combination  of  the  crank  and  the  hearing  for  its  journal,  the  cutter,  the  coupling  arm.  and 
the  hinge  of  its  ium-r  end,  with  a  hanger  which  is  made  tho  common  support  for  the  hinge  of  the  coupling 
arm  and  tln-ji-uru.il  of  the  crank,  arranged  as  set  forth. 

Id.  Harvesters;  Uw  is  Milkr,  Assignor  to  C.  Aultman  &  Co.,  Canton,  Ohio;  patented  May  4,1858;  re-issued 
July  ly,  isjy. 

Claim — The  nietlnxl  of  folding  the  finger  l»eam  upon  tho  frame  by  aid  of  the  coupling  arm  with  a  lifting 
lever  and  cord,  or  tho  equivalent  thereof. 

17.  Harvesters  :  Lewis  Miller,  Assignor  to  C.  Aultman  k  Co.,  Canton,  Ohio;  patented  May  4,1868;  re-iwuad 
July  19.  1*59. 

Claim — 1st,  The  combination  of  a  knuckle  with  the  Joint  which  connects  the  finger  beam  and  coupling 
arm.  and  the  lever  for  raising  the  flnp'r  lieam  off  the  ground,  arranged  a»  set  forth.  2d.  The  romlnnsbi-n 
of  a  lever,  arranged  to  turn  on  a  pivot  and  to  vihrate  laterally  with  notches,  and  a  catch  t<>  sup]>urt  the-  leti-r 
at  any  re<piired  elevation,  together  w  ith  the  eoii|i|ing  arm  and  linger  l*aui  au«|ieudid  to  it. 

IS.  lU&rcKTCRji;  Lew is  Miller,  Assignor  to  C.  Aultman  k  Co.. Canton,  Ohio;  patented  May  4, 1?58;  re-i*?i*d 
July  ly.  i»iy. 

Claim — The  iirrangemeut  r.f  the  hand  lever,  driver's  seat,  and  foot  lever,  whereby  the  driver  may.  when 
necessary,  employ  lH<th  his  hand*  and  his  feet  to  raise  the  linger  beam. 

111.  Harvesters;  Lewis  Miller,  Assignor  to  C.  Aultman  A  Co., Canton,  Ohio;  patented  May  4, 1858;  r^U*wd 
July  1 9.1 859. 

Claim— The  combination  of  the  spring  pawl  and  tho  teeth  with  the  gib  and  key  of  the  connecting  rod 
and  cutter. 

20.  Mowino  Machixes;  C.  Aultman  and  L.  Miller,  Assignors  by  mesnc-ossignment  to  C.  Aultman  k  Co.  Can- 

toii.Ohlo;  patented  June  17.  lsr.o;  re-iwued  July  19. 1*59. 
Claim— The  rotnl.ination  of  the  shoo  which  carries  the  end  of  the  finger  beam,  next  the  main  frame,  with 
a  hinge  brnce  bar.  whose  axis  of  motion  m  the  end  connected  to  tho  main  frame  is  in  a  lino  with  that  of  tba 
corresponding  end  of  the  hinged  cou|ding  arm. 

21.  Mowixii  Mvciiivks  :  Cornelius  Aultman  and  Lewi*  Miller,  Assignors  by  mcsno-assignnient  to  C.  Aultman 

k  Co.,  Canton.  Ohio;  patented  June  17,  lVHi;  re-issued  July  10,  1*59. 

Claim— The  combination,  with  the  hinged  coupling  arm.  <d  a  hinged  brace  whose  axis  of  motion,  at  the 
end  next  the  main  frame,  coincide  s  w  ith  that  of  the  corresponding  end  of  the  hinged  coupling  arm. 
2J.  Mowixo  Machine*  ;  ('..melius  Aultuisn  and  Lewis  Mill  r,  Assignors  by  mesue-ussignuieiit  to  C.  Aultmia 
k  Co..  Canton,  Ohio;  patented  June  17,  1K5H;  rv-is*ued  July  19,  1*59. 

Claim— The  construction  and  arrangement  of  the  finger  beam  and  the  main  frame,  so  that  the  b«ni  may 
b>  turned  on  its  hing--  into  an  upright  |H>sitlo»,atid  then  raised  and  leaned  against  the  frame  to  elevate  it  out 
of  the  reach  ol  obstructions  and  distribute  the  weight  more  equally  uiM>n  the  carrying  wheels,  when  the  »*- 
thiue  is  to  be  reiiiov,  d  from  one  place  to  another  where  the  mowing  is  to  bo  done. 

23.  MuwtNn  M  \chi\ke  :  Cornelius  Aultman  and  I/  wis  Miller.  Assignors  by  mesne-attignment  to  C.  Aulimaa 

A  Co..  Canton,  Ohio;  pitented  June  17,  1K5G;  redssued  July  19,  1S59. 
Claim— The  combination  of  a  hinged  coupling  arm.  the  finger  Warn,  and  a  catch,  whereby  the  finger  Uara 
can  l>e  turned,  raided,  and  held  up  to  reuder  the  removal  of  tho  machine  from  place  to  place  more  convenient 
and  socure. 

24.  Mowtxr.  Machtxkr;  Cornelius  Aultman  and  Lewis  Miller,  Assignors  by  meene-easignnient  to  C.  Aultman 

k  Co,  Canton,  Ohio;  patented  Juno  17, 1M>0;  re-issued  July  19,  1859. 
Claim— Mounting  the  two  driving  wheels  and  ono  main  gear-wheel  upon  a  common  axle,  in  cotnlM nation 
with  a  ratchet  w heel  for  each  driving  wheel,  each  ratchet  wheel  fitted  with  a  pawl  that  can  be  made  to  siaal 
iu  or  out  of  gear  with  the  ratchet  teeth  at  will. 

25.  Mowixo  Manxes;  Cornelius  Aultman  and  Lewis  Miller,  Aassignort  by  moene-aasignnient  toC.  AulU&aa 

A  Co.,  Canton,  Ohio;  patented  Juno  17, 1850;  re-issued  July  19, 1S59. 
Claim— The  combination  of  a  ratchet  wheel,  a  ratchet  piwl,  a  spring  acting  on  the  pawl,  and  a  bearing 
pin,  or  the  equivalent  thereof,  for  the  spring,  with  the  driving  wheel  and  tlic  axle  of  tha  main  gear  wheel, 
^hereby  one  spring  is  made  to  perforin  tho  two  duties  of  holding  tho  pawl,  both  in  aud  out  uf  gear,  with  the 
ratchet  wheel., 

20.  Harvesters ;  Lewis  Miller,  Assignor  to  C.  Aultman  k  Co.,  Canton,  Ohio;  patented  May  4, 1858;  re-ieroed 
July  19, 1859. 

Claim— The  combination  of  the  Inner  shoe  with  a  leading  wheel,  arranged  aa  act  forth. 
ST.  Harvesters ;  Lewis  Miller,  Assignor  to  C.  Aultman  k  Co,  Canton,  Ohio;  patented  May  4, 1858;  re-isawd 
July  19, 1859. 

Claim— The  combination  with  the  shoe  of  an  adjustable  sole,  of  Uie  peculiar  double  runner  fcrm  de- 
scribed,  whereby  the  sole  can  be  adjusted  directly  to  tho  heel  of  the  shoe,  without  the  intervention  of  a  link, 
rod  and  Joint. 
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2S.  II.mvr^TKRs;  McClintock  Young,  Jr.,  Frederick,  Maryland;  jiatented  September  21, 1858;  re-issued  July 

IV,  1859. 

ClAim — Connecting  the  handle  of  the  rnke  to  a  transverse  shaft  In  such  n  manner  that  the  rotation  of  the 
nid  shaft,  when  aided  by  the  curved  guiding  rod,  or  it*  equivalent,  will  impart  the  within  de»cril>ed  move* 
meats  to  said  ruke,  viz:  a  sweeping  axial  movement  from  the  inner  edge  of  the  sector-shaped  platform  (or  a 
little  beyond  the  Mime.)  over  to  the  forward  |<ortion  of  said  platform,  and  at  that  point  Instantly  changing  to 
an  axial  horizontal  movement  aero**  the  platform  to  the  starting  |»oint,  and  no  onwards  in  rvgular  succession. 

29.  Cit-off  Gear;  George  II.  Corliss,  Providence,  Rhode  Island;  i»atented  July  29,  1851 ;  re-issued  July  20, 

1859. 

Claim— Combining  with  the  rocking  lever*,  or  their  equivalents,  for  ojKsrating  tlio  valves,  the  shoulders 
on  th<'  *pring  Ivars,  or  their  equivalent*,  a*  described.  Alwo.  in  combination  with  the  ^boulder*  on  the  spring 
burs  that  o|<enite  the  rocking  levers,  the  employment  of  the  gauge  bars,  or  any  equivalent  then  tor,  to  regit- 
Lite  the  periods  of  cloving  the  Valves,  whether  the  said  gauge  bars  be  regulated  by  n  governor,  or  by  other 
means. 

30.  Railroad  Car  Srmsos;  David  B.  Rogers,  Pittsburgh,  Pennsylvania;  patented  Feb.  23,1858;  re-lssucd 

July  20, 1S5U. 

Claim — Constructing  a  carriage  or  car  spring  of  a  series  of  two  or  more  p'.ates  of  steel,  each  of  which  is 
so  curved  or  twisted  that  the  longitudinal  curve  on  one  edge  or  side  of  eaeh  leaf  <«r  plate,  shall  lie  the  reverse 
of  the  curve  on  the  other  side  or  edge;  a  longitudinal  section  through  the  centre  of  the  plate  midway  from 
either  edge  i*  a  straight  line,  or  nearly  so:  -aid  plate*  being  so  arranged  relatively  to  each  other  that  on  lioth. 
*id«-s  the  curve  at  the  edge  of  each  leaf  or  plate,  shall  be  in  tho  reverse  direction  to  the  curve  at  the  edge  or 
the  leaf  or  plate  next  altove  or  Mow  It. 

81.  Trigoer-opkratino  Revolving-bret™  Fire  Arms;  James  M.  Cooj>er,  Assignee  of  S.  W.  Marston,  City  of 
New  York:  patented  January  7.  1S51  ;  re-issued  July  2tt,  IS.Vj. 

Claim — 1st,  So  constructing  the  lock  of  revolving-breech  fire  arms,  as  that  the  trigger  used  to  fire  the 
pistol,  when  drawn  back,  raincs  the  hammer  to  full  cock  and  thero  retains  it,  the  revolt  ing  breech  or  barrels 
being  at  the  same  time  rotated  so  far  as  to  bring  the  nipple  of  one  of  the  chamber*  or  barrels  in  the  proj>er 
position  to  be  struck  by  the  hammer  in  its  descent,  and  the  trigger  being  helil  in  a  drawn  position  ready  for 
instantaneous  firing.  2d,  The  use  of  a  fly-tumbler  or  vibrating  tooth  intermediate  between  the  hammer  nial 
trigger  iu  trigger-operating  fire  arms,  ami  the  peculiar  arrangement  of  the  parts  of  the  lock  in  connexion 
therewith,  hen-iuN-fore  d'^criUd.  whereby  the  tendency  of  the  main  spring  to  cause  the  descent  of  the  ham- 
mer is  neutralise.!  when  the  hammer  reaches  the  point  or  full  cock,  so  that  the  hammer  having  been  raUed 
by  the  trigger,  may  either  be  permitted  to  stand  cocked  or  tired  immediately,  at  pleasure,  und  greater  ease  in 
firing  and  steadiness  of  aim  are  secured. 

32.  Skeleton  Skirts;  The  Shelton  and  Osliorn  Skirt  Msnntkrtnlrnp  Co.,  Birmingham.  Assignees  of  E.  G. 

At  wood,  Derby.  Connecticut;  patented  Octol>er  19, 1*58;  re-issued  July  2»l,  1R5W. 
Claim — A  skirt  formed  of  elastic  hoops  and  tape,  or  equivalent  material,  when  the  tapes  nre  dl*pnsed 
across  the  hoops  in  opposite  diagonal  directions,  and  interlocked  on  opposite  sides  of  the  huo|«s  at  the  point 
of  crossing,  and  are  confined  thereto.  Also,  connecting  the  hoop*  by  means  of  a  scries  or  loops  formed  by  a 
continuous  t.q>e,or  equivalent  materia),  passing  around  the  skirt,  from  oue  hoop  to  the  other,  iu  opposite  dia- 
gonal directions,  without  interlooping  or  interlocking  between  the  hoops. 

33.  Skeliton  Skirts:  The  Shelton  and  Oltorn  Skirt  Manufacturing  Co„  nirmingham,  Assignees  of  E.  G. 

Atwood,  Derby,  Connecticut;  patented  October  IU,  1*58;  re-Issued  July  'J»V.  lHo». 
Claim— A  skirt  formed  or  elastic  hoops  and  tape,  or  equivalent  material,  disposed  across  the  hoops  In  oppo- 
site  diagonal  directions,  without  being  connected  between  tho  hoops,  but  connected  to  tho  hoops  at  suitable 
intervals. 

DESIGN*. 

1.  Cookixo  Stoves;  James  Greer  and  Rnfus  J.  King,  Dayton,  Ohio;  dated  July  5, 1859. 

2.  Sides  axd  Doors  or  Cooking  Stoves;  James  Ureor  and  Rufus  J.  King,  Dayton,  Ohio;  dated  July  5, 1859. 

3.  Spoosf  and  Fork  Handles;  Henry  Hebbard,  City  of  New  York;  dated  July  5, 1650. 

4.  Sux-dialb;  William  W.  Wilson,  Pittsburgh,  Pennsylvania;  dnted  July  6, 1K5P. 

5.  Floor  Onxiorn :  James  Bogle,  West  Newton,  Massachusetts,  Assignor  to  self  and  Daniel  Bogle,  Dover, 

New  Hampshire ;  dated  July  5. 1850. 

6.  Floor  Oilcloth  ;  James  Bogle,  West  Newton,  Massachusetts,  Assignor  to  self  and  Daniel  Bogle,  Dover, 

New  Hampshire:  dated  July  5,  1S59. 

7.  Stove*;  Gnrreltson  Smith  and  Henry  Brown,  Assignors  to  J.  G.  Abbott  and  A.  Lowrcnce,  Philadelphia, 

Pennsylvania;  dated  July  6, 1S59. 

8.  Fran  Frames;  Wm.  W.  Stevens,  Westbrook,  Assignor  to  N.  P.  Richanlson  A  Co,  Portland,  Maine;  dated 

July  6,  185W. 

9  to  12.  Carpet  Pattern  ((bur  cases);  E.  J.  Ney,  Lowell,  Massachusetts,  Assignor  to  the  Lowell  Manufacturing 
Co.;  dated  July  5, 1859. 

13.  Clock  Cases;  John  A.  Munn,  City  of  New  York ;  dated  July  26, 1859. 

14.  Cook  Stove;  David  Hathaway,  Assignor  to  Fuller,  Warren  A  Co., Troy,  New  York;  dated  July  28,1859. 

15.  Cook  Stove;  George  W.  and  John  Pittock,  Union  Mills,  Assignors  to  Mosher  and  II.  M.Chase,  West 

Providence,  New  York;  dated  July  26, 1S5U. 

10.  Paklor  Cooking  Stoves;  Wm.  W.  Stevens,  Westbrook,  Assignor  to  N.  P.  Richardson  k  Co,  Portland, 
Maine ;  dated  July  26, 1869. 

AUGUST  2. 

1.  A  ilk-box  R»  roR  Lcrricattxo  Roujxg  Stock,  Ac;  Paul  Francis  Aerts,  London,  England;  patented  in  Eng- 
land. March  19, 1858. 

Claim — Tbe  wheel  fixed  on  the  end  of  the  Journal  In  railway  rolling  stock,  raising  water  by  centrifugal 
shme,  and  the  divergent  for  conducting  the  water  over  the  greased  surface  of  the  journal  or  moving  parts  of 
machinery  working  in  fixed  bearings. 
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2.  Casting  Copper  Ctunders  ;  FreelKiru  Adams,  Somcrvtlle,  Massachusetts. 

Claim — A  tube  or  cylinder  cart  oat  of  copper,  and  free  from  blow-holes,  and  other  similar  defects,  wbn 
stated. 

8.  Knitting  Maobdiu;  Jonai  Bradley  Aiken,  Manchester,  New  Hampshire. 

Claim — 1st,  The  lever  grooved  eccentrically  to  Its  fulcrum,  applied  in  combination  with  the  slidinf  lore 
regulator  to  ailjust  the  same  for  different  lengths  of  loop.  2d,  Tin-  stop-motion,  consisting  of  thr  letrrwd 
Its  self-adjusting  dog,  the  ring  with  it«  pins,  or  their  equivalents,  and  the  alidiug  bolt,  or  its  equivalent,  cu- 
ryiug  the  slipper. 

4.  Tool  rOB  Bmxo  Hoops;  William  Baker,  East  Tcmpleton,  Massachusetts. 

Claim— A  hoop-riving  tool,  formed  of  a  stock  provided  with  suitable  guiding  surface*,  and  diHrn.'Jj 
arranged  or  set  stock  surfaces  and  knives  for  operation,  as  set  forth. 

6.  Mode  or  Hanginq  Brake  Rubbers;  T.  C  Bull,  Keeno,  New  tlampshire. 

Claim — The  combination  of  the  brake-head  and  spring,  also,  the  arrangement  of  the  brake-team, »  st 
to  allow  It*  independent  action  upon  brake-head  and  spring. 

0.  Show-case  ;  Thomas  L.  Ball,  City  of  New  York. 

Claim — The  construction  of  a  case  or  box  divided  Into  compartments,  each  box  having  a  sliding  cover,  ta 
combination  with  the  spring  covers  and  compartments. 

7.  Apparatus  fob  Condensino  Coal  Oilb;  William  T.  Barnes,  Buffalo,  New  York. 

Claim — 1st,  The  employment  of  a  tube,  the  lower  extremity  of  which  is  provided  with  tubular  aim  n» 
tsuno  being  made  to  revolve,  aud  being  used  in  connexion  with  a  tank  partially  Ailed  with  water,  sad  •  coo- 
ducting  pipe.  2d,  The  arrangement  aud  employment  of  the  tanks,  constructed  and  used  in  the  mauwr  spo- 
iled. 

8.  Apparatus  fob  Generating  Coal  Oils  ;  William  T.  Barnes,  Buffalo,  New  York. 

Claim — 1st,  The  arrangement  of  the  levers.  L  a"  and  J,  and  rod,  whether  operated  by  a  cam  or  otbsrwae. 
for  the  pur|>ose  of  IbrminK  an  automatic  dust  clearer  to  coal  oil  retorts.  2d,  The  employment  of  the  spinl 
or  screw  flanchos  on  the  head  of  the  retort  far  pushing  the  material  away  from  the  hole  in  the  journal. 

9.  Mills  for Crushing  Sugar  Came;  Daniel  Bassctt,  White  Water,  Wisconsin. 

Claim— 1st,  The  arrangement  and  combination  of  the  toneue  aud  groove  rollers,  wiper,  and  "  stripf* 
as  d.-serlbed.  2d,  The  44  stripper,"  wheu  composed  of  spring  caps  and  a  movable  cam,  aud  when  arranged  isJ 
combined,  with  rollers. 

10.  Elevators  in  Warehouses,  Factories,  Mimes,  Ac;  Albert  Betterlcy,  Boston,  Massachusetts. 

Claim— 1st,  The  combination  of  an  antomatic  safety  shipper  and  brake  apparatus  with  an  elevator,  «r- 
ranged  to  op«-rato  only  to  prevent  an  elevation  of  thf  car  beyond  a  fixed  limit.  2d,  The  combination  of  tfa 
weight,  flexible  rope  or  chain,  with  the  shipping  and  brake-controlUug  mechanism. 

11.  Spring  BtD-uorToM ;  C.  C.  Bisbee,  Rochester,  New  York. 

Claim— The  arrangement  descrfls-d  of  the  slats,  fa-Its,  rollers,  cords,  and  springs,  In  the  fowrntctwo  of 
spring  bed-bottoms.   Also,  the  unequal  cams  for  the  more  perfect  automatic  adjustment  of  spring  bed*. 

12.  Machine  FOR  Raising  Water,  Ac;  Abraham  Bower,  Pekin,  Illinois. 

Chum— The  combination  of  the  lazy  tongs,  the  slide  trough,  and  valvular  bucket,  as  set  forth. 

13.  Manufacturing  Hoes;  Samuel  Boyd,  Brooklyn,  New  York. 

Claim — The  employment  of  an  anvil,  having  an  Inclined  face,  amove  or  recess,  and  socket,  in  emMs» 
tion  with  a  maodivl,  whereby  the  bevel  or  set  of  the  blade  aud  eye,  ami  the  form,  thickness,  and  bevel  of  tie 
Interior  of  tho  socket  or  cyo  will  l»  uniformly  and  simultaneously  produced. 

14.  Pipe  Tosoe;  J.  R.  Brown,  Boston,  Massachusetts. 

Claim — The  arrangement  and  application  of  the  serrated  surface  or  rack,  the  spring,  and  toothed  steeps, 
with  respect  to  the  two  jaw  levers,  the  clamp  nut,  and  the  screw-pin,  applied  to  the  toothed  jaw  lever. 

18.  Draining  Machine;  Moses  Bucklin,  Grafton,  New  Hampshire. 

Claim — 1st,  The  arrangement  of  the  platform  with  the  cutter  blade  and  plcmph -share,  for  the  ptrrrcsref 
cutting  underground  drains.  2d,  Arranging  the  blade  with  a  sloping  cutting  edge,  so  that  the  ssns*  but 
readily  pass  over  obstructions  which  may  come  In  its  way.  3d,  The  arrangement  and  combination  of  tat 
platform,  the  cutter  blade,  and  the  plough-share,  with  the  adjustable  bars  and  wheels,  to  operate  is  uV  kujj- 

10.  Ironing  Tabu;  John  F.  Galley,  City  of  New  York. 

Claim — 1st,  Tho  treadle,  the  fulcrum  arm,  the  upright  shaft,  the  side  jaws,  the  spiral  spring,  sal  tha 
thumb-screw,  arranged  as  described.  2d,  The  hollow  screw  collar  on  tho  shaft,  constructed  as  dtacribtd. 

17.  Portable  Field  Fence;  T.  B.  Garside,  Danville,  Iowa. 

Claim — The  combination  of  the  long  main  posts,  short  auxiliary  prats,  and  triangular  pivoted  bran,' 
Its  equivalant,  arranged  as  set  forth. 

18.  Manufacture  of  Phosphoric  Actm  and  Phosphates;  Frederick  Augustas  Genth,  Philadelphia,  Penot- 

Claim — The  process  of  manufacturing  phosphoric  acid  or  phosphates,  by  treating  the  phosphates  of  ire* 
alumiua,  or  lead,  by  mcHns  of  sulphuric  acid,  or  its  equivalent. 

19.  Oas  Burners  ;  James  Gilfllfan,  Hartford,  Connecticut. 

Claim — Tlie  Improvement  in  gas  burners  described,  consisting  of  a  central  exit  tube  supplied  with  tex- 
tures, surrounded  by  the  gas  chamfa>r,  having  its  discharge  regulated  by  the  mercury  cup,  the  upper  esarf 
said  pipo  being  furnished  with  a  nozzle  or  jet-burner. 

20.  Cloth-holder  for  Washing  Crockert,  Ac.  ;  C.  F.  Greely,  East  Kingston,  New  Hampshire, 

Claim — The  described  washing  vise,  constructed  as  set  forth. 

21.  Churn;  W.  S.  Hall,  Quincy,  Massachusetts. 

Claim— The  combination  of  the  frame  of  stationary  transverse  bars  with  the  rotary  hollow  shall  ni 
hollow  arms  thereto  attached  fur  the  introduction  of  air,  and  the  solid  anus  attached  to  the  shaft. 
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22.  Reccwbext  Cam;  P.  J.  Hardy,  Boston,  Massachusetts. 

Gain— The  peculiar  construction  and  arrangement  of  mechanism  described  for  actuating  the  hack  and 
leg  rent,  whereby  they  cannot  only  be  brought  from  a  vertical  into  a  horizontal,  or  nearly  horizontal  position, 
mm  (o constitute  a  couch,  but  be  maintained  in  such  or  any  intermediate  position*  that  may  be  desirable, 
aach  mechanism  consisting  or  the  lovers,  c  c  and  d  d,  connect  d  with  each  other,  the  back  and  leg  rest  or  leg 
rest  frame,  respectively  in  manner  aa  set  forth.  And  in  combination  with  the  aaid  construction  nnd  arrange- 
ment of  m>-chani»m  for  actuating  the  said  back  and  leg  rest,  I  claim  the  arrangement  of  the  locking  contri- 
vance, whereby  the  back  and  leg  rest  when  placed  in  any  desirable  position,  may  be  firmly  secured  in  such 
positions  or  be  released  therefrom,  aa  circumstancea  may  require. 

21  BasKH-LOAonra  Pi  ax  Arms;  A.  V.-Hill,  Hinsdale,  New  York. 

Claim— The  combination  of  the  bed-piece,  breech-pin,  and  connocting  rod,  which  In  connexion  forms  ths 
sliding  process,  and  operating  as  described. 

2*.  Sewixq  Machines  ;  Hinuu  W.  Uayden,  Waterbury,  Connecticut. 

Claim— 1st,  The  attachment  of  the  looping  hook  to  tin  arm.  or  its  equivalent,  which  has  a  revolving  mo- 
tion, oixl  also  a  vibrating  motion.  In  a  direction  transverse  to  its  revolution,  in  combination  with  a  bobbin, 
arranged  relatively  to  it.  2d,  The  stationary  cam.  applied  in  combination  with  the  revolving  arm  which 
carries  the  looping  hook,  and  with  a  spring  aud  sleeve,  or  their  equivalent,  for  holding  the  said  arm  in  con- 
tact with  the  mid  c;in>,  to  produce  the  vibrating  motion  of  the  said  hook.  Sal,  The  combination  of  the  sta- 
tionary cant  ami  the  fixed  portion  of  the  bobbin-holder.  4th,  The  iooping-hook,  made  and  fitted  to  turn  in 
the  revolving  and  vibrating  arm, and  provided  with  spin  or  projection. operating  in  combination  with  a  fixed 
stop.  5th,  The  extension  of  the  mandrel  forward  of  the  rotnting  hook.  for  the  purpose  of  carrying  the  spring 
and  a  sleeve,  or  its  equivalent,  by  which  the  revolving  and  vibrating  arm.  which  carries  the  hook,  is  kept  iu 
contact  with  the  cam  from  which  it  derives  its  vibrating  motion.  6th,  The  adjustable  pin.  applied  nnd  operat- 
ing in  combination  with  the  revolving  and  vibrating  looping  hook  ami  the  bobbin.  7th,  Feeding  the  cloth  or 
material  to  Is-  sewed  by  mean*  of  one  or  more  smooth-faced  angular  projections  on  the  feed  bar,  or  its  equiva- 
lent, nnd  one  or  more  ratchet-like  wheel*  attached  to  the  prcsser.  said  wheel*  being  arranged  with  the  lowest 
portions  of  their  peripheries,  above  the  bottom  of  the  pressor  foot,  and  the  said  projection*  pressing  the  ma- 
terial into  one  notch  at  a  time  of  each  wheel,  and  operating  in  combination  therewith,  as  described. 

25.  Cat  Cocpuxos  ;  K.  L.  KeeUr,  Pittsburgh,  Pennsylvania. 

Claim— The  combination  of  a  beveled  coupling-head,  shaped  as  described,  with  a  spring  as  a  coupling  for 
railroad  cars. 

26.  Sewino  Machines;  David  Kelsey,  Harper's  Perry,  Virginia. 

Claim— The  horned  eccentric  or  cam,  applied  a*  described,  in  combination  with  the  vibrating  pressure 
pad  and  the  feeding  dog.  slidiug  on  the  stem  of  said  pod,  aud  operated  by  means  of  a  stud,  or  its  equivalent, 
attached  to  the  needie-lsir. 

27.  Tooth  Kets;  11  F.  Kilbun.  llralntree.  Vermont 

Chum— The  hollow  fulcrum,  as  described. 

28.  Harvester*!;  0.  H.  King,  Salem,  Iowa. 

Claim — The  arrangement  and  combination  of  the  circular  platform,  rake,  rod,  guide  way,  endless  chain 
or  belt,  wheels,  and  pin,  arranged  as  set  forth. 

29.  Revolving  Fire  Asms;  8.  C.  Lewi*  and  F.  P.  Pfleghar,  Whltncyvllle,  Connecticut. 

Claim — l*t,  Th"  centre-pin  wills  in  two  piece*,  one  of  which  I*  fitted  to  the  rotnting  cylinder,  nnd  to  u 
rotating  rvcoil  shield  with  tins,  and  ha*  applied  to  it  within  the  cylinder  a  spring,  nnd  the  other  of  which  is 
fitted  to  slide  and  turn  in  the  front  p:irt  of  the  frame,  and  is  capable  of  being  lock<-d  to  the  frame  2d,  Tim 
d<>g,  constructed  anil  applied  a*  de«a-rdi»tl.  to  constitute  It*  own  spring,  and  iniemting  transverwdy  to  the  ham- 
mer, in  combination  with  a  peripheiical  ratchet,  od.  The  *to|t,  constructed  with  a  t«*»th  in  it*  front,  and  a 
pri-j  -ction  on  its  back,  nnd  applied  rind  operating  in  combination  with  a  spring,  a  ring  of  notches  on  the  rear 
of  the  recoil  «hield  or  cylinder,  and  a  tooth  on  the  tumbler.  4th,  The  recoil  shield,  constructed  with  a  pcri- 
pherical  ratchet,  a  ring  of  notches,  a  central  liore,  ami  tdots. 

30.  Brakes  for  Railroad  Cars;  II.  A.  Lincoln  and  II.  T.  Douglass,  New  naven,  Iowa. 

Cl:»im — Tin.*  combined  arrangement  de*cril>ed  of  brake  shoes,  truck  wheels,  equalizing  beams  and  springs, 
the  former  l«-ing  outside  of  the  wheel*,  and  ~>  supported  as  to  ri*e  and  fill  practically  with  the  wheel*,  whilo 
the  equalizing  beam*  support  the  epring*.  and  the  aprinu*  nre  arranged  between  the  wheeU,  and  transfx  tho 
wvight  to  be  carried  totb«  equalizing  beams,  tho  several  parts  acting  in  combination,  in  manner  specified. 

31.  U arvkstkrs;  S.  A.  Lindsay.  Cufonville,  Mnrybiud. 

Claim — Tin*  combination  of  the  hinged  guide-piece  with  the  hinged  plntform.  for  the  purpose  of  retain- 
ing the  rukf  nnd  the,  reel*  in  their  proper  relative  positions  toward*  the  platform,  when  the  latter i*  mixed  or 
lowered.  Also,  the  combination  of  the  bar.  shaft,  and  the  hinged  bar.  with  the  movable  frame  of  th<>  ma- 
chine, and  the  finger  Iwr,  for  the  purpose  of  raising  aud  lowering  the  latter,  without  interfering  with  the  free 
movement.*  «>f  the  platform  on  it*  hinges. 

32.  Mvchixes  roii  Crmxo  and  Hixdixu  Oraix:  Frederick  Meyer,  N'njwrville,  Illinois. 

Claim — 1st,  The  combination  of  the  movable  gate*,  the  Nliding  divider,  and  the  movable  platform,  aa 
dose  rib  >l.  4M,  Tho  construction  of  the  tongs,  and  the  mode  of  operating  them.  3d,  Tho  tucker,  for  the  pur- 
pose of  fastening  the  free  end  of  the  l«nd,  as  described. 

S3.  Machine  for  Excavating  axd  Gramno;  Warren  P.  Miller,  Marysville,  California. 

Claim — The  use  of  the  cylinders  or  wheel*,  for  the  purpose  of  depressing  the  chains  so  as  to  give  to  tho 
excavators  a  projicr  inclination,  and  thereby  facilitate  the  feeding  and  working  of  the  same.  Also,  the  con- 
struction and  arranging  of  the  excavator*  attache.)  to  endless  chain*,  worked  iu  tho  manner  described,  to  wit : 
to  fill  ami  discharge  while  traversing  from  on  •  tumbler  to  the  other,  on  the  lower  plane  (from  A  to  n;,for  tho 
tue  and  purpose  of  excavating  and  grading  rail  and  turnpike  roads. 

34.  JoiTHXAL-noXEs;  John  A.Montgomery,  Williamsport  Pennsylvania. 

Claim — A  journal-box.  formed  of  a  sphere  or  segment  of  a  sphere,  fitting  into  a  cup  or  concave,  and  prc- 
renttvi  from  revolving  with  the  shaft  or  Journal  by  a  pin  aud  slot,  as  described. 

35.  Wasiiixo  Machine;  J.  T.  Mudge,  Dayton,  Ohio. 

Claim — Arming  the  side  of  the  tuband  the  plunge  rwlth  round-hended  knobs  or  pins,  to  act  On  the  clothes, 
and  allow  tho  water  to  eactpa  freely  as  it  is  pressed  out  of  the  clothes  being  washed. 
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36.  Apparatus  ?ot  Tapping  Water  or  Gab  Maim;  B.T  D.Myers  and  C.  I. ' 

Claim — The  method  of  drilliug,  tapping,  and 
mains  or  supply  pipes,  in  the  manner  aa  aet  forth. 

37.  Brancb-holder  for  Bonnet  Stands;  J.  R.  Pal  men  berry,  City  of  New  York. 
Claim— A  branch-holder,  made  and  constructed  in  the  manner  described. 

38.  Manufacture  op  Common  Salt;  Henry  Penibcrton,  Eaat  Turentum,  Pennsylvania. 

Claim— The  combination  of  processes  described  for  the  purification  of  common  wit,  to  wit: 
common  aalt  procured  by  the  evaporation  of  salt  water  containing  chloride  of  calcium  and  oth 
with  a  aaturated  solution  of  chloride  of  sodium,  or  brine  rendered  pure  by  the  use  of  chemical 
•tantially  in  the  manner  described,  and  the  repeated  use,  for  that  purpose,  of  the  same  brine,  for  an  indefinite 
number  of  operations,  by  treating  it,  after  each  process  of  washing  the  aalt,  with  suitable  r*^ 
whereby  it  ia  restored  to  its  original  purity. 

39.  Refining  Coal  Oils;  Henry  Pembertoo,  East  Tarentum,  Pennsylvania. 

Claim — Recovering  the  sulphuric  acid  u*-d  from  the  residuum  resulting  from  the  process  of  the 
cation  of  coal  oils,  with  sulphuric  acid,  by  treating  the  residuum  with  water  heated  or  caused  to  boil  by  i 
or  otherwise,  in  the  manner  described. 

40.  Mrat  Cutter;  John  G.  Perry,  Kingston,  Rhode  Island. 
Claim — Combining  the  revolving  knives  with  acylinder  or  block  baring  studs  on  its  surface,  aa  aet  t 

41.  Machinkrt  for  Maximo  RoortNQ  Cememt;  Phineas  Pomcroy  and  J.  O.  Allen,  Middletown,  Ohio, 

Claim— The  employment  of  the  double-walled  tauk,  in  combination  with  the  hollow 
and  valves,  arranged  as  aet  forth. 

42.  Carriaos  Hubs;  Jesse  Pruette,  Aurora,  Illinois. 

Claim— The  enlargement  upon  box,  having  an  annular  fianch,  for  the  ] 
with  the  nut  and  its  flanch.  arranged  as  set  forth. 

[An  annular  fianch,  with  a  concave  recess  formed  on  its  inner  surface,  is  cast  upon  the 
box,  and  this  is  driven  into  tbe  hub.  On  the  opposite  end  of  the  box  a  metallic  m 
upon  ita  inner  surface  which  projects  into  a  corresponding  cavity  in  tbe  bub.] 

43.  Machine  for  Turning  IIollow-warr;  Lyman  P.  Rood,  Deposit,  New  York. 

Claim— The  combination  of  the  rotating 
Rod  cutter,  arranged  aa  set  forth. 

44.  8icklx-<j cards  roR  Harvesters;  Andrew  Shogren,  Chicago.  Illinois. 

Culm— The  cutter  guard,  constructed  iu  the  1 
wedge-shaisd  bolt. 

4ft.  Corn  Husrers;  Daniel  C.  Smith,  Tecumaeh,  Michigan. 


Claim— 1st,  Tbe  combination  of  forceps,  lever,  stop,  spring,  and  post,  in  the 

of  the  slotted  post,  nut,  aud  fork,  in  the  manner  sp. 


1  with  the 

46.  Sredino  Plouohs;  John  S.  Snider,  Lancaster,  Ohio. 
Claim— Tbe  arrangement  of  tbe  swinging  frame,  wheel,  crank  ahaft,  with  the  hopper  and  mould-board, 

l  devices  connecting  said  parts,  as  act  forth. 

47.  Machinery  for  Moulding  Candles;  George  A.  Stanley,  Cleveland,  Ohio. 

Claim — 1st,  The  moving  of  the  moulds  any  distance  lengthwise  of  the  candle*  to  detach  tbe  moulds  from 
the  candles  formed  in  them,  and  to  withdraw  the  moulds  from  the  candles  and  place  the  j  •. «  -  of  the  clutches 
around  them.   2d,  Moving  the  moulds  by  the  weight  of  the  moulds,  and  boxes  containing  the  moulds,  to  ad- 

Cit  the  jawa  of  the  clutches  to  the  candles,  and  attach  the  clutches  firmly  to  the  candles,  s 
raised  at  the  same  time  at  which  the  moulds  are  returned  empty  to  their  first  position. 

48.  Apparatus  for  Defecating  Sooar;  Richard  A.  Stewart,  St.  Bernard  Parish,  Louisiana. 

Claim— The  combination  of  the  retort,  the  vacuum  cylinder,  and  the  receiver,  in  the 
and  these  I  also  claim,  in  combination  with  the  steam  boiler. 

49.  Bricr  Machines  ;  II.  W.  Stlllman,  Port  Washington,  Wisconsin. 
Claim— The  combination  of  the  revolving  mould*,  feeder,  and  1 

W).  Flour-packers  ;  Samuel  Taggart,  Indianapolis,  Indiana. 

Claim — 1st,  The  oil-pot  with  cap,  when  operated  in  connexion  with  the  clutch-wheel  and  ahaft.  2d.  TV 
cam,  in  combination  with  the  barrel-lifter,  constructed  as  -  t  forth.  3d,  The  combination  and  arrangement 
of  the  friction-brake,  rod,  walking  beam,  packing  shaft,  and  barrel-lifter. 

IL  PonmJto  and  Threading  Wood-screws  ;  N.  O.  Thorn,  Cincinnati,  Ohio. 

Claim — 1st.  The  combination  of  a  rotating  bead  containing  two  or  more  spindles  or  blank-holders,  r*» 
rolving  round  a  central  point  with  an  intermittent  motion,  with  an  apparatus  for  pointing  and  threading 
■crew -blanks,  so  arranged  and  operated  that  while  one  blank  is  being  pointed  and  undergoing  the  other  ite- 
rations necessary  thereto,  another  blank  Is  being  threaded  by  another  part  of  the  same  machine.  2d.  Ia 
combination  with  an  apparatus  for  printing  and  threading  screw-blanks,  simultaneously, or  nearly  so,  by  the 
same  machine,  the  apparatus  so  constructed  and  operated  that  while  the  spindle*  are  rotated,  or  changing  pe- 
titions, the  threading  cam,  or  other  devlc  for  operating  the  threading  tool  and  its  connexions,  remain*  sta- 
tionary, and  when  the  motion  of  the  spindles  around  the  central  point  is  arrested,  the  other  purt,  and  all 
necessary  parts  of  the  machine,  recommence  motion.  3d,  The  spring-brake,  so  constructed  and  operated  that 
when  the  spring  ia  being  depressed  to  withdraw  It  from  the  notch  in  the  plate,  s,  It  acts  as  a  brake  upon  lb* 
periphery  of  the  plate,  t,  to  arrest  It*  motion,  and  the  parts  connected  with  it,  at  the  same  time  relieving  the 
plate,  s,  and  allowing  it  to  revolve  with  the  apindlcs.  4th,  The  quadrant-«haped  grooved  arm  on  the  p.*ntioc 
toot-stock,  which,  in  connexion  with  the  spring,  or  its  equivalent,  receives  the  blank  from  the  hopper,  sod 
conveys  it  to  the  grippe  rs,  and  supports  it  while  being  pointed.  6th.  In  combination  with  the  quadrant.  I 
claim  the  reciprocating  motion  of  tbe  hopper  for  the  purpose  of  depositing  the  blanks  in  tbe  quadrant,  to  be 
conveyed  to  the  grippers.  6th.  The  triangular  grooved  cam,  in  combination  with  the  hopper,  so  constructed 
that  wh-n  moved  in  one  direction  by  the  action  of  the  tool-etock,  or  oth erwlae,  the  hopper  ia  depressed,  sad 
when  moved  in  a  contrary  direction  the  hopper  ia  elevated,  for  the  purpose  of  depositing  the  blanks  in  lb* 
quadrant,  or  other  mechanical  device  for  receiving  them.  7th,  In  combination  with  an  apparatus  for  thread- 
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Ing  and  pointing  screw-blanks  by  the  tame  machine,  I  claim  the  worm,  when  combined  with  the  gear*,  or 
equivalent  arrangement,  by  which  the  revolution  of  tlie  woun  causes  the  spindles  to  rotate  round  a  central 
]  int.  8th,  The  rucking  feed  levers,  fur  the  pur|H>*c  of  regulating  the  depth  of  cut  of  the  threading  tool.  9th, 
The  ratchet  and  revolving  cam.  when  combined  with  the  feed  lever,  for  the  purpose  of  raising  the  rutting  tool 
out  of  the  thread,  in  its  backward  motion,  and  increasing  the  depth  of  cut  of  the  threading  tool,  loth.  In 
combination  with  the  rod  for  opening  the  grippers,  I  claim  the  movable  nut  which  acts  upon  the  thread  in 
the  edge  of  the  rod,  to  withdraw  the  cone  mid  release  the  screw.  11th,  The  traversing  arm,  in  combination 
with  the  spring  lever,  or  its  equivalent,  for  the  purpose  of  removing  the  screw  from  the  grippers  when  re- 
leased. Un,  The  sliding  cam.  in  combination  with  the  threading  cam,  for  the  purpose  of  removing  the  screw 
front  the  grippe rs  and  releasing  it.  12th,  The  arm  on  the  threading  tool-stock.  In  combination  with  the  thread- 
ing  tool  and  rod,  or  its  equivalent,  for  the  purpose  of  giving  the  pro|>er  form  to  the  thread,  and  curvilinear 
aha|ie  to  the  point  of  the  screw.  14th,  In  combination  with  the  spindles  or  blank-holders,  1  claim  the  gears 
on  the  spindles,  for  the  purpose  of  equalising  their  motion  and  causing  them  to  revolve  round  the  shaft,  while 
changing  their  positiou,  whether  the  driving-belt  rents  or  acts  on  one  or  both  the  spindle*. 

62.  LcBKtCATt.xo  Covfocxds;  Horace  Vaughn,  Providence,  Rhode  lslaud,and  Wm.  Ilutton,  Baltimore,  Mary- 

land, Assignors  to  II.  Yaughu,  aforesaid. 
Claim — "  The  cooling  com|K>und  solution,"  as  described. 
53.  1 1  cup  Brakes;  Allen  Wilson  and  George  C.  Fletcher,  St.  Thomas,  Missouri. 

Claim — The  arrangement  and  combination  of  the  plates,  m  m',  it  >',  o  o',  each  pair  of  plates  moving  in 
opposite  directions  through  the  medium  of  double  cranks  upon  shafts,  l  L,  as  described. 

64.  Slur's  HotsTixa  ArrAJUToe;  D.  J.  Wilcoxson,  Milan,  Ohio. 

Claim — 1st,  Arranging  the  pawl  and  ratchet  so  as  to  allow  the  hoisting  shaft  to  turn  backward  In  lower* 
ing  without  disconnecting  the  p  m  !  from  the  ratchet.  2*1.  Forming  the  connexion  between  a  friction  pulley 
awl  hoisting  shaft,  by  means  of  a  pawl  and  ratchet,  so  that  the  friction  pulley  is  only  in  connexion  with  the 
shaft  while  lowering.  3d,  The  combination  of  the  friction  pulley,  friction  brake,  and  friction  lever,  arranged 
so  that  by  the  movement  of  the  brake  the  friction  pulley  in  released  to  revolve  with  the  shaft,  and  power  of 
the  brake  simultaneously  applied  to  the  pulley  to  regulate  the  velocity  of  the  shaft  in  lowering.  4lh,  Com- 
bination of  the  vibrating  pawl  plates,  cam  levers,  and  the  eccentrics,  arranged  as  described,  to  give  motion  to 
the  hoisting  shaft. 

66.  MA-XTFACTi'RE  or  Hits;  Wb.  F.  Warbnrton,  Philadelphia,  Pennsylvania. 

Claim— The  process  describe  of  perforating  the  bodies  of  huts,  by  means  of  heated  metal  points. 

66.  Mole  Piot'ons;  Augustus  Watson,  Walnut  Kun,  Ohio. 

Claim — Suspending  the  coulter  to  the  lever  and  guiding  it  between  rollers,  so  that  it  may  lie  raised  or 
lowered  independently  of  the  beam  or  frame  of  tho  plough.  Also,  making  one  or  both  of  the  beam  platea 
adjustable,  for  the  purpose  of  adjusting  the  position  of  the  coulter  so  an  to  give  it  the  pro|s?r  tip  or  inclination. 
Also,  in  combination  with  the  l»eam  plates  and  the  coulter,  the  grooved  guide  rollers,  for  the  purpose  of  guid- 
ing the  coulter  in  its  vertical  motion,  and  preventing  any  aide  or  twisting  motion  of  the  same.  Also,  in  con- 
nexion with  the  coulter  and  mole,  the  pivoted  tongue,  in  the  manner  described.  Also,  in  combination  with 
the  coulter  and  the  mole,  the  link,  whose  ends  are  secured  by  a  screw  sleeve,  for  the  purpose  described. 

67.  Majujfactcbe  or  Lixt;  Robert  D.  Dwyer,  Assignor  to  A.  B.  und  Daniel  Sands,  City  of  New  York- 
Claim— Surgeon's  lint,  produced  directly  from  new  flax,  In  the  manner  set  forth. 

68.  B— am  Piodoh  lUxnua;  John  0.  Ernst,  Assignor  to  self  and  8.  R.  Slaymakcr,  York,  Pennsylvania. 

Claim — 1st,  The  employment  or  use  of  the  form  block  fitted  in  the  frame  with  the  chain  attached,  with 
or  without  the  weight,  in  connexion  with  the  roller  and  the  toothed  segments  and  stop,  the  latter  being  at- 
tached to  the  bed  in  carriage,  arranged  as  set  forth.  2d,  The  arrangement  of  the  lerer  connected  with  clutch, 
the  connecting  bar,  and  the  lever  attached  to  shaft,  in  connexion  with  the  rod  and  lever  or  button,  whereby  the 
operation  of  the  machine,  m>  far  as  the  gigging  back  motion  is  concerned,  is  rendered  automatic  throughout. 
3d.  The  movablo  rack,  when  adjusted  and  arranged  with  the  wheel,  for  the  purpose  of  stopping  the  feed  or 
forward  movement  of  the  carriage. 

69.  Beice  MoLLDt) ;  James  A.  1  lamer,  Reading,  Assignor  to  self  and  N orri*  Maris,  Kimberton,  Pennsylvania. 

Claim— 1st,  The  combination  and  arrangement  of  the  operating  parts  of  the  brick  mould,  as  described. 
2d.  The  combination  of  the  sides  and  imrtitious  of  the  mould,  operating  as  described.  3d,  The  combination. 
«»f  the  levers  with  the  arms  and  pins,  for  operating  the  sides  and  partitions  of  the  mould,  as  set  forth. 

60.  Skwixo  Machines;  George  L.  Jencks,  Assignor  to  self,  George  Kendall,  und  John  Hendrick,  Providence, 

Rhode  Island. 

Claim — 1st,  The  combination  in  a  single  thread  sewing  machine  of  a  perforated  barbed  needle,  which  ia 
arranged  obliquely  to  the  fe  ■■<[  movement  of  the  cloth  or  material  being  sewed,  with  a  pair  of  nippers,  or  other 
equivalent  device,  which  will,  as  the  inclined  needle  is  operating  to  assist  in  forming  the  stitch,  retain  and 
present  the  thread  to  the  needle,  in  a  manner  to  allow  the  necessary  loop  to  lie  formed,  shortened, and  drawn 
Into  or  tight  on  the  cloth.  2d,  The  combination  with  a  barbed  needle  of  the  spring  nippers,  thread-guide, 
and  adjusting  nipper-closing  bracket,  arranged  as  set  forth. 

61.  Cloth  i_vi.rt£r  ;  Dan  forth  Johnson,  Assignor  to  B.  B.  Warden  and  Win.  Cadwell,  Chicago,  Illinois. 

Claim — The  employment  of  flexible  brace*,  In  combination  with  the  freely-sliding  collar  on  the  spindles, 
far  the  purpose  specified. 

t±  Base  Locks;  Win.  Johnson,  Assignor  to  self  and  Elbert  Schumacher,  Milwaukie,  Wisconsin. 

Claim — 1st,  Operating  the  regulator  wheels  or  guard  plates  by  the  screw  pins,  which  are  susceptible  of 
being  changed  in  the  holes  of  the  plates,  and  in  relation  to  each  other, as  set  forth.  2d,  The  tapered  indicators, 
stem  and  beveled  plate  of  the  stem,  fitting  into  the  tapered  recesMe*,  as  set  forth.  3d,  In  combination  with  a 
Berks  of  regulator  wheels  or  guard  platea,  operated  as  described.  I  claim  the  means  for  indicating  the  posi- 
tion of  such  plates.  4th,  The  cock-wheel  or  toothed  disc,  in  combination  with  the  tnmbter  ami  the  regulator 
wheels  or  guard  plates,  as  described. 

63.  Casnxi  Chilled  Plates;  Robert  Poole,  Assignor  to  self  and  O.  IT.  Hunt,  Baltimore,  Maryland. 

Claim— Making  the  chill  for  casting  plates  in  sections,  when  said  sections  are  secured  to  a  bed-plate  in 
such  a  manners*  to  leave  spaces  bctweeu  them,  which  are  filled  with  sand,  or  other  yielding  material,  in  tho 

64.  Macbime  ron  Wiirnixa-ur  Clocks;  John  B.  Powell,  Assignor  to  self  and  George  B.  Frkk,  Philadelphia, 

Pennsylvania. 

Claim— Without  confining  myself  to  any  specific  arrangement  of  parts,  I  claim  the  spring  lever,  spring 
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pawl  or  catch,  and  ratchet  wheel,  with  the  supplementary  lever,  and  permanent  pin.  or  rbtfr  #*rafv»brit«, 
applied  In  the  manner  aet  forth,  to  the  winding-up  of  clocks,  or  other  machines,  in  which  •  spring  or  weight  is 
until  as  a  prime  mover. 

AUGUST  9. 

66.  Apparatus  rom  IIratixo  Kyaporattsg.  Pawb;  II.  0.  Arin,  New  Orleans,  Louisiana. 

Claim — The  arrangement  of  the  parallel  evaporating  pipe*  with  their  elbows,  and  cotlara,  and  screw 
nozzles,  pasting  through  the  Isiltoni  of  the  pan,  and  the  |«irallel  extern*!  rappljr  and  escape  pipe*,  with  Ui« 
nozzles  and  union  couplings  for  making  the  connexion*  with  the  nuzzles. 

66.  8rxdi>o  Machines;  John  Audrews,  Clinton,  Massachusetts. 

Claim — The  arrangement  and  combination  of  the  vibrating  Iwrs  or  blocks,  frame,  axle,  cam,  and  se*d 
slide,  wherebv  the  cam  which  operate*  the  harrow  also  move*  tli»*  *<-cd  slide,  aud  the  bairow  bara  have  a  bori- 
aouUl  vibration,  ami  also  a  vertical  play  with  the  frame  njM.n  the  axle. 

67.  8KHMS0  Machines;  John  Andrew*,  Clinton,  Massachusetts. 

Claim — 1st,  The  arrangement  and  condonation  of  the  Mocks,  circular  plate*,  teeth,  lever*,  and  seed  sliders, 
as  dencrilant.    2d,  The  arrangement  and  combination  of  the  covering  apron,  bar,  blocks,  rod,  and  lever. 

68.  Brakes  for  RAILROAD  Cars  ;  Francis  Armstrong,  New  Orleana,  Louisiana. 

Claim — Making  the  adjustment  from  the  pull  or  the  coupling,  when  actuating  on  distinctly  detached 
parts,  namely,  the  latch  and  tongue*.  Al*o,  in  combination,  the  arms,  bar,  and  levers,  arrange  as  described. 

60.  Machijurt  to  Feed  Shuts  or  Paper  to  Paijrrixn  Presses;  Moses  8.  Beach,  Brooklyn,  New  York. 

Cltdm — l*t.  Feeding  sheet*  to  the  Impression  cylinder*  of  printing  presses,  by  nn«n*  (d  revolving  arsis 
or  scra|*T».  operating  in  combination  with  roller*,  in  manner  de^crilied.  2d.  Betaiuing  the  |stper  m  con- 
nexion with  the  impression  cylinder*  of  printing  pre**.-*  during  the  procca*  of  printing.  by  means  of  holders, 
in  the  mnnuer  described.   3*1^  lHtaehiug  the  jNipcr  fiom  the  Impreseiou  cylinders,  by  means  of  deflectors, ss 

described. 

70.  Cotton  Cultivators;  O.  W.  Beard,  Canton.  Mi«*i**ippi. 

riiiim— The  p-culiar  shape  given  to  the  m  n«|H  rw  or  cutters,  and  their  lateral  and  vertical  adjustment,  ia 

combination  with  the  adjustable  plough  I*-hiii*,  arranged  in  the  manner  set  forth. 

71.  Cottos  Sekd  Planters;  K.  1*.  Bc.iuchamp,  I'rest.m,  (ieor^ia. 

Claim— The  arrangement  of  the  U>x,  axle,  wheel*,  side-pieces  or  frame,  bolt,  beam,  stock,  follower,  fttf- 
row  opener,  «nd  brace,  a*  dcscriU-d. 

72.  8iii.NiiLr.  Machine;  Laurent  Bcaudrcnu,  Fond  dn  Lac,  Wisconsin. 

Claim — The  relative  arrangement,  for  united  o|*- ration,  of  the  intermediate  circular  revolving  saw.  op*n 
reciprocating  double  carriage,  toothed  clamp*.  l««r*.  roll  r*,  sprint;4,  inclined  or  curved  guidiu^  plates,  bari- 
Xoiitnl  risking  cradles,  cam*,  shafts,  bam,  and  huig  d  Hup*  or  pawl*,  in  the  manner  described. 

73.  WATCH  Cases;  Philip  Bcttle,  London,  England;  patented  in  England,  November  19,  lSiT. 

Claim — 1st,  The  attachment  of  the  inner  cane  containing  the  ino>ement  of  the  outer  ca*o,  by  mean*  of 
pins  or  pivot*,  *o  that  the  nioveinrnt  ca*c  can  Ik?  tune  d  over,  to  face  the  op  n  or  closed  side  of  the  outer ca«r, 
without  being  removed  from  the  outer  ease,  ".id,  Attaching  the  pendant  handle  to  the  movement  caw.  *o  ttutf 
it  form*  one  <>f  1 1 ii»  (■••ntre*  or  piv..t*.  on  «ln  h  the  w.tteh  turn*,  in  conuexioii  anil  combination  with  a  ptD  or 
pivot  on  ihe  opposite  side  id  the  c:.*v.  :td.  Tie-  particular  form  and  maimer  of  constructing  the  pendant,  and 
attachitiK  i'ie  *anie  to  tlie  inner  or  movement  ca*.-  before  des,  nlxd. 

74.  FtsiitMt  K»:i:l;  William  IHllinghurM.  Ib  *  best,  r,  New  York. 

Claim — The  combination  of  the  skeleton  ring  with  the  other  parts  of  the  reel,  arranged  in  the  manner 
set  forth. 

70.  Composts:  Edmond  Blanchard,  Greenfield  Mills,  Maryland. 

Claim— A  fertilizing  compost,  romp* wed  of  lime,  chloride  of  sodium,  wood  ashes,  charcoal,  wheat  bran, 
chimney  *oot.  and  gypsum,  combined  in  the  projmriloii  and  manner  described. 

76.  Machine  roRCirnxj  Paper;  K  Burroughs,  Rochester.  New  York. 

Claim-  1  -t.  The  employment  or  use  of  the  reciprocal  in;;  and  oscillating  knife,  arranged  to  operate  as  set 
forth,  -d.  The  knife,  in  connexion  with  the  cone  of  pull-  ys  attacheil  to  the  shaft,  s,  tin-  hollow  shafts  with 
their  respective  gearing,  and  the  shaft,  u,  with  it*  paling,  and  the  rack*  attach<-,l  to  the  knif<-bar  by  the  rt-K 
ari  iUKeil  as  nvt  forth,  .'id.  The  iirniii^-mcnt  of  the  *liaft.  r.  with  *pi  imr,  the  arm,  cone  of  pulleys,  b-vrr*. 
rack,  for  the  purpose  of  niitoin atic.ill.v  cli.uiuiiiK  the  movement  of  the  knife  from  a  de*crndiug  to  an  upward 
movement.  4th.  The  chimp  formed  of  the  vertical  and  hotizoiital  plates. arranged  so  as  to  l»e  adjusted  by  :b* 
screw  and  pinion  or  worm-wheel,  pinion*,  and  rack*,  the  latter  serving  In  the  capacity  of  both  racks  and 
guide*.  ,'»th,  AttachiiiK  to  the  *liaft.r.an  index,  arranged  to  move  over  a  itiadualcd  stationary  plate. atrached 
to  the  name  for  the  purine  of  enabling  the  o|*  iator  to  accurately  adjust  the  paper  beneath  the  knifr. 

77.  Antu>u  Machine:  J.  T.  Campbell,  Hoekville,  Indiana. 

Claim— The  arrangement  of  a  series  of  whwl*  providr*l  with  ten  cogs  or  teeth,  and  carrying  the  ten 
nnmeric  lluures  on  their  outward  fac  *.  in  combination  with  the  stationary  plate  containing  like  numeric 
figures,  arranged  on  the  cm  le.  sui  rounding  each  of  the  w  heels  in  the  series.  And  in  combination  with  th» 
parts  ab-ive  claimed,  arningisl  a*  de*crib(-d,  |  claim  the  *:  op -bars,  aud  spring  slides,  and  oscillating  anus  or 
jmawIs  with  the  cam,  arranged  for  joint  op  ration  as  set  forth. 

78.  8ek»  Piaxtkrs;  Walter  Clark.  Palmyra.  Illinois. 

Claim — The  arrangement  of  the  reciprocating  agitating  rod.  when  passing  through  the  adjustable  seed 
discharg-  opening  in  the  aide  of  the  bop|asr,  with  tho  frame,  wheels,  pius,  teeth,  hopper,  and  adjustable  slide, 
constructed  as  net  forth. 

70.  Corn  Harvesters  ;  W.  Cogswell  and  C.  A.  Mathewaon,  Ottawa,  Illinois. 

Claim—  Tho  circular  cutter  and  the  reciprocating  sickle,  with  its  stationary  toothed  plain,  in  conDaxioo 
with  movable  bed,  or  fingers,  the  whole  being  placed  on  a  mounted  frame,  and  arranged  as  set  forth. 

80.  Cork  Plasters;  J.  P.  Cuonlcy,  Farmington,  Michigan. 

Claim— The  arrangement  of  needing  roller,  gear  wheels,  slide  plate,  lever,  adjustable  teeth,  covem*  tod 
tracking  gauge,  constructed  as  set  forth. 
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81.  Coax  Harvesters  ;  B.  T.  Currier,  Bath,  Maine 

Claim— The  arrangement  aod  combination  of  tbe  scythe-shaped  cutters,  rods,  crank*,  adjustable  frame, 
am)  standards,  as  described. 

81  Hoop  Fastexixos  for  Cottox  Bales;  Edward  Davidson,  Batesvllle,  Arkansas. 

Claim— Forming  the  socket  of  two  parts  to  admit  of  the  same  being  opened  to  receive  the  bent  or  doubled 
nn<l  Lipped  end*  of  the  bale  hoop,  and  clust-d  to  secure  the  end*  of  the  hoop  together. 

83.  YuLCANtzKD  Gens;  AlraO.  D*  Wolfe,  Seymour,  Connecticut. 

Claim— The  use  of  pulverized,  vulcanized  rubber,  gutta  porcha,  or  other  vulcanized  gum,  In  the  manner 
(■perilled. 

84.  CR-Ntrifcoal  Gnc;  C.  8.  Dickinson,  Cleveland,  Ohio. 

Claim — 1st,  The  employment  of  a  lever  provided  with  a  collar  which  snrronnda  the  shaft,  pivoted  or 
hi 0(5*1  and  provided  with  a  pin  or  rod,  aa  specified,  'id.  0|ierariug  the  lever  in  one  direction,  by  means  of 
rod  and  its  connexions  through  the  centre  of  the  *li«ft,  and  iti  the  other  direction  by  means  of  spring,  lor  the 
purpose  of  discharging  the  bulls  from  the  barrel  at  the  projier  time. 

85.  Si\T8  for  Sleepixo  Cars;  Rudolph  Dirks,  Philadelphia,  Pennsylvania. 

Chum — 1st,  The  cushioned  platform  and  the  frame,  r,  with  it*  detachable  cushion  and  movable  legs,  in 
combination  with  the  permanent  pnrt it ion«,  the  *aid  platform  and  fniine  beiug  hinged  together,  and  other- 
wise arranged  aa  set  forth.  2<i,  The  kwnk  <i  unci  k.  adapted  to  and  sliding  in  or  against  tin-  partitions,  and 
arranged  so  as  to  form  the  foot  and  head-hoard*  fur  the  touches.  .'Id,  The  frame,  n,  a<  hinged  to  the  side  of 
the  car,  and  the  frame,  i,  so  hinged  to  the  frame,  it.  that  la»th  frame*  may  a*sutnc  the  |x*itions  illtutrated  in 
figs.  1  and  2,  in  combination  with  the  partitions  and  their  sliding  frames,  o.  4th.  Forming  the  upper  couch 
of  tbe  hoard.  L,  hinged  to  the  side  of  the  car,  and  one  or  more  boards,  M,  hinged  to  the  board,  L,  wbcu  arranged 
in  combination  with  the  permaneut  partitions. 

86.  IIxxp-brakkb;  Zacbariah  Fengan,  Palmyra,  Missouri. 

Claim— The  arrangement  and  combination  of  the  stationary  ban,  finger  guards,  vibrating  spring  levers, 
and  cams,  constructed  in  tbe  maimer  set  forth. 

87.  PRISTWa  Presses;  Andrew  Dougherty,  Brooklyn,  New  York. 

Claim — The  combination  of  the  inking  apparatns  at  the  side  of  the  main  cylinder  of  a  press,  with  a  car- 
riage that  can  be  moved  from  and  towards  the  main  cylinder,  and  with  a  stop  that  control*  the  position  of  the 
carriage, 

88.  Dtk  for  Swaqiso  Bolt-heads  ;  Albert  Eames,  Bridgeport,  Connecticut. 

Claim — Making  dies  for  swaging  bolt-heads,  and  other  articled,  in  two  or  more  part*,  the  parts  forming 
the  bottom  being  fitted  to  and  in  the  part  forming  the  periphery,  and  the  whole  fitted  to  and  secured  within 
the  drop,  or  equivalent  therefor.  Also,  in  combination  with  the  die.  the  IMtom  of  which  is  nimlo  separate 
from,  and  inserted  in,  the  part  forming  the  periphery,  gruoviug  the  periphery  of  the  part  forming  the  bottom 
lor  the  escape  of  air. 

80.  8zwl.no  Machines;  J.  P.  Kmswiler,  Knight's  Tower,  Indiana. 

Claim — The  combination  of  the  »lide.  or  Its  equivalent,  with  the  feeding  mechanism,  for  the  purpose  of 
adjusting  the  »»ed  to  the  feeding  mechanism  for  materials  of  various  thick  tie***,  without  changing  the  posi- 
tion of  the  feeding  mechanism.  Also,  in  combination  with  the  bobbin,  arranged  to  vibrate  on  the  shuttle, 
the  longitudinal  arched  pressure  spring. 

00.  Windlasses;  Moses  G.  Farmer,  Salem,  Massachusetts. 

Chum— The  combination  of  the  roller,  the  ratchet  wheel,  r.  the  retaining  ratrhet,  and  the  actuating 
ratchet,  with  the  lever  and  toggle-joint.  E.  so  arrang  d  that  the  thrusting  power  of  the  toggle-joint  shall  t>e 
wholly  exhausted  when  the  lever  is  fully  depress*  d.and  the  joint,  e.  brought  into  n  straight  line  which  inter- 
sects  the  axis,  ami  the  fioint  of  the  actiuiting  ratchet  which  is  in  contact  with  a  tooth  of  the  wheel,  a.  Also, 
the  means  described  of  tiermitting  tbe  backward  motion  of  tbe  roller,  viz:  by  canning  the  motion  of  the  b-ver 
to  release,  alternately,  tiie  actuating  and  retaining  ratcheU  through  the  agency  of  such  means  as  Uie  springs, 
the  projecting  arms,  and  the  pro|ier  |K>sitiou  or  the  collar. 

M.  Sewixo  Machines;  C.N.  Farr,  Philadelphia,  Pennsylvania. 

O aim— The  arrangement  of  tbe  fulcrum  slide.  *to|*.  and  looping  Ur.  for  regulating  and  adjustlmr  the 
motion-  of  the  looper.  And,  in  combination  with  said  looping  bar,  adjusted  as  described,  1  claim  the  rockiug 
lever,  fitting  and  acting  aa  siieeiflcd. 

92.  Governor  Valves;  Benaiah  FltU,  Worcester,  Massachusetts. 

CTaim— The  manner  of  mounting  the  valve,  that  is  to  say,  resting  or  supporting  the  valve,  aa  shown  at  at, 
and  retaining  it  into  its  seat,  as  shown  at  n,  for  the  purposes  net  forth. 

83.  Cultivators;  Perley  F.  Freeland,  Newark,  Asaignor  to  V.  R.  David,  Morris,  Illinois. 

Claim— The  arrangement  of  the  tongnc,  curved  or  segment  bar,  beams  with  screw-rod,  and  pendants  and 
shares,  attached  as  set  forth. 

94.  Apparatus  for  Folw.no  or  Wrappi.no  Papers;  Edwin  Oomex,  City  of  New  York. 

Claim— Tbe  folders,  formed  with  tbe  lips  and  volutes,  in  combination  with  the  intermediate  twisters,  in 
the  manner  specified. 

96.  Prijctixo  Presses;  George  P.  Gordon  ami  F.  0.  Degener,  City  of  New  York. 

Claim — 1st,  Combining  with  the  tympan  frame  the  sheet-holding  and  relieving  nippers  or  grippera,  for 
the  pur]Mx»-  of  holding  the  sheet  and  for  relieving  the  *heet  from  the  typo.  2d.  The  combination  of  a  cylin- 
der, or  segment  of  a  cylinder,  with  its  wheel-bearers,  the  iuiprewdon  cylinder,  roller  peudanta,  and  th»  racks 
or  gearing.  3<1,  The  frictionlesa  roller,  or  its  equivalent,  in  combination  with  the  tyrii|iaii  frame,  for  the  pur- 
pose of  c hmiug  the  tympan  and  projierly  laying  the  sheet  ujwtn  the  form  in  advance  of  the  paasage  of  the 
impreeaion  cylinder, or  its  equivalent.  4th,  Operating  the  sheet-holding  and  relieving  grippera  by  or  through 
the  motion  of  the  tympan.  5th,  Attaching  a  tympan  frame  to  an  adjmtable  lied  in  such  a  manner  that  they, 
at  all  times,  shall  retain  their  relative  positions  towanls  each  other.  6th,  Hanging,  hinging,  or  attaching 
tbe  inking  apparatus  to  the  frame  of  the  press,  or  to  tbe  press.  In  such  a  manner  that  it  may  be  turned,  swung, 
or  set  aside,  so  as  U>  allow  the  workmen  to  get  at  the  form  to  make  any  necessary  alterations,  or  to  make  the 
form  ready,  or  for  the  purpose  of  using  the  bed  as  a  composing  stone. 

CO.  FtRR-ROXRS  for  Locomotivb  E.nhinis;  Ralph  Greeuwood,  Altoona,  Pennsylvania. 

Claim— The  midfeathcr,  when  used  in  connexion  with  a  gas  chamber  and  fire-box,  provided  with  open- 
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ings,  the  parts  Wing  arranged  relatively  with  each  other  to  operate  m  set  forth.  Further,  the  cylinder*,  when 
m])|>lio(i  to  the  orifice*  of  the  gas  chamber  and  fire-box,  and  couuected  by  a  lover  to  operate  siuiult*ueou>lj, 

as  net  forth. 

97.  PoTATo-mocEM;  Leonard  B.  Griswold,  Pennficld,  New  York. 

Claim — The  employment  of  a  rotating  head  or  disc.  having  teeth  or  spurs  arranged  around  an  upright 
shaft  in  a  direction  oblique  t  >  the  axis  th-roof,  iu  combination  with  the  truck  aud  driving  wheels,  or  their 
equivalents,  for  giving  the  required  motion. 

98.  Seed  Planters;  W.  D.  Ilarrsh  und  B.  8.  Baldwin,  Davenport,  Iowa. 

Claim — 1st.  The  combination  mid  arrangement  of  the  pecnliarly  constructed  hopper,  regulating  plates 
sliding  frame,  slid  **,  pitman*,  edged  leading  wheel*,  hinged  seed  tultes,  grooved  covering  wheel*.  f»»<>t  lev«?r, 
caster  wheel,  and  hand  lever,  as  deseriUd.  2«l.  In  combination  with  the  hopper,  the  arrangement  of  the  fx.* 
lever  and  hinged  liar,  when  the  latter  is  so  hinged  as  to  throw  the  points  of  the  seed  tube  forward  iu  thc-ir 
adjustment,  or  when  the  foot  lever  is  depressed. 

99.  Water-gacge  roa  Steam  Boilers;  Rolx-rt  8.  Harris,  Galena,  Illinois. 

Claim — The  within  specified  manner  of  constructing  and  attaching  the  fl<»t  stem  to  the  boiler.  whereby 
it  Is  made  to  answer  for  carrying  the  float  and  as  an  index  fur  indicating  the  heightof the  water  in  the  boiler, 
and,  if  desirable,  as  a  trip  for  opening  a  valve  for  an  alarm  whistle. 

100.  Sbwtno  Machines;  James  Harrison,  Jr.,  City  of  New  York. 

Claim — 1st.  The  switching  lever,  con»tructed  and  operated  us  set  forth,  for  directing  the  thread  to  the 
lieartl  or  barb  of  the  needle,  and  preventing  the  escape  of  t|ie  thread  then  from.  'Jd.  ('•uitu-lling  the  fred  ami 
the  stitch  by  the  raising  or  lowering  of  the  needle,  ad,  Rotating  the  needle  aud  carrying  with  il  the  thread, 
thus  funning  a  twisted  threaded-loop,  as  described. 

101.  Macuine  for  ClTTixo  Oft  Wooi»en-waiie  ;  George  A.  Hay,  Bcrea,  Ohio. 

Claim— The  rock  shaft,  in  combination  with  the  hoop-sow,  arranged  as  described,  and  operated  by  means 
of  the  pinion,  in  the  manner  set  forth. 

102.  Wood-Saw  Frame;  James  Hayues,  Hollis,  Maine. 

Claim— The  Inclined  plane,  ratchet,  and  the  uip|K>r  or  strainer,  applied  to  the  saw  and  frame,  as  de*rril>cd. 

103.  Mode  of  Generating  and  Appltino  Klectric  Currents  in  Teleqrafhxnu  ;  Stanislas  Hoga,  Wm.  P.  Pig- 

gott,  and  Septimus  Beiirdinorc,  Middlesex  Co.,  England, 

Claim — The  Application  to  telegraphic  instrument')  of  currents  of  electricity,  prodnced  from  metal*  or 
substance*  arranged  iu  the  earth,  or  iu  natural  bodies  ol  water,  in  the  inauuer  aud  for  the  properties  and  re- 
lations described. 

104.  Stevm  Boilers;  Robert  nooper,  Baltimore,  Mary  land. 

Claim — 1st,  Contracting  that  part  <>(  the  toiler  immediately  above  the  fire-flues,  in  combination  with  the 
wideuing  and  extending  of  that  part  which  in  beyond  or  in  the  rear  and  aN>ve  the  cud  i>f  the  tirv-box.  as  >-et 
forth,  «d,  Forming  a  water-circulating  passage  below,  in  rear,  ami  al*>ve  the  fire-box,  and  nearly  or  whtJly 
isolating  said  passage  from  the  ti.e-»«>x.  by  means  of  a  large  space  existing  between  the  lire-box  aud  the  par- 
tition walls  of  the  said  water-circulating  pos-uge,  as  set  forth. 

106.  Approach-opening  Gate;  Anthony  Iske,  l*ancaster,  nnd  Jacob  B.  Erb,  Conostoga  Township,  Penna. 

Claim — The  arrangement  of  the  platforms  and  uprights  to  the  lever,  with  the  connecting  rod  attached  to 
the  arm  on  the  slat,  tin-  groove  on  th"  inside  of  the  \*ml,  for  operating  a  aeries  of  crow  sluts  connected  by 
pivots  with  the  slats,  combined  in  the  manner  set  forth. 

100.  Machines  for  Mii.kino  Cows;  John  YV.  Kingman,  Dover,  New  Hampshire. 

Claim — The  tent-cups  or  tube*,  partially  covered  at  their  upper  ends  with  an  elastic  flanrh,  which  will 
yield  for  the  insertion  of  the  teat,  and  gripe  it  so  as  to  hold  the  cup  U|wm  the  teat  during  the  process  of  milk- 
ing, and  form  a  packing  Itetween  the  edge  of  the  cup  and  the  teat,  which  will  le  pre*.«ed  against  tbc  teat  by 
the  external  air  when  the  Internal  air  is  exhausted;  and.  in  combination  with  the  device  above  claimed.  I 
claim  a  ve«wel  provided  with  an  air-pnmp.  and  connected  with  said  enp  or  cups  by  flexible  tube*,  so  arrange! 
as  to  exhaust  the  air  ami  draw  the  milk  from  the  cow,  or  other  animal. 

107.  Railroad  Car  Wheels;  Elienezcr  A.  Lester,  Boston,  Massachusetts. 

Claim— Attaching  the  wheel  to  its  axle  by  means  of  the  auxiliary  hub  with  Its  recesses  and  grooTe,  and 
the  segmental  ring,  or  its  equivalent,  connected  with  the  wheel,  in  the  manner  set  forth. 

108.  Sclf-actimo  Battery  for  Scaring  Crows,  *c;  Theodore  Lipshuts  aud  Dauiel  C.Jones,  Ballstou  Spa,  N.  Y. 

Claim— The  rising  nnd  falling  Isix,  arranged  with  the  slide  and  nurtures,  and  operating  in  combination 
with  th  -  dog  snd  pulley,  in  the  miinner  s|M<citied. 

[The  object  of  this  invention  is  to  arrange  a  battery  with  a  number  of  chambers,  in  connexion  with  a 
gun  barrel,  iu  such  a  manner  that  its  chambers,  one  after  another,  are  made  to  go  off  at  regular  interval* 
without  the  aid  of  man.  and,  by  these  reports,  frighten  away  injurious  animals,  and  the  invention  cousists  in 
arranging  a  rising  and  falling  l*>x  in  such  relation  to  a  revolving  battery,  that  wheu  the  box  is  filled  with 
sand  it  sinks  down  and  cnu«e»  a  hammer  to  discharge  one  of  the  chambers  of  the  battery,  and  the  box  i«  so 
arranged  Unit  it  discharges  the  sand  wheu  It  reaches  the  ground,  and  it  is  raised  by  weights  ready  for  a  new 
charge] 

109.  Machiner  for  MtLXiNn  Cows;  Samuel  W.  Lowe,  Philadelphia,  Pennsylvania. 

Claim— The  cup  with  the  perforated  diaphragm,  constructed  to  receive  all  the  teats  of  the  cow's  bag.  by 
having  an  opening  in  the  diaphragm  for  each  teat,  and  combined  with  au  exhausting  apparatus,  constructed 
as  described. 

110.  Device  for  Marino  Electro-magnetic  Currents  Constant  or  Intermittent;  Mokm  Marshall,  Lowell, 

Massachusetts. 

Claim— The  spring,  so  constructed  and  arranged  as  to  be  Insulated  from,  or  connected  to,  the  two  ends  of 
the  helical  wire  by  springs,  or  otherwise,  essentially  in  the  manner  set  forth. 

111.  Kitchen  Safe;  W.  McBlwee,  Shelby ville,  Indiana. 

Claim — The  combination  and  arrangement  of  hollow  posts  with  water  cups,  arranged  in  the  manner 
fpceifted. 

[The  body  of  this  safe  is  mounted  ou  hollow  posts,  extending  from  the  floor  to  the  top  of  the  safe,  and 
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they  are  pro  Tided  with  water  mpi  near  the  bottom  of  each  leg,  which  are  connected  by  perforation*  with 
the  wmpartmenta  of  the  aide,  ao  that  eool  air  is  always  supplied  to  the  aafe  without  making  perforation! 
in  iU  sides,  j 

112.  Sieiuxo  Macbttm;  B.  McKenney,  Montgomery,  Ohio. 

Claim— The  arrangement  and  combination  of  the  distributing  discs,  levers,  check  valres,  and  buttons 
to  operate  together  with  the  hammer  and  with  the  bell,  as  set  forth. 

113.  Seep  Planters;  J.  B.  McMillan,  Tipton,  Indiana. 

Claim— The  planting  and  covering  apparatus,  when  constructed  and  arranged  In  the  manner  set  forth. 
1H.  Uxpkrgrocxd  Draimno  Macihxe;  Adam  Miller,  Mt.  Pleasant,  Iowa. 

Claim— The  combination  and  arrangement  of  the  mole  with  the  drain  protectors,  for  the  purpose  of  ex- 
peditiously and  economically  giving  probation  to  the  upper  part  of  the  ditch,  and  of  diseiiKajrluir  the  pro- 
tectors from  the  mole  plough  with  facility  after  they  are  laid.  *^  pr«* 

115.  Drivers  roR  Mill-stoxes;  Alex.  Miller,  Newbern,  North  Carolina. 

f  laini— The  employment  or  use  of  the  friction  rollers  applied  to  the  driver,  In  connexion  with  the  plate-, 
or  their  equivalents,  fitted  In  the  recesses  adjoining  the  eye  of  the  *tone  or  runner,  for  the  purpose  of  form- 
ing proper  bearing  surfaces  for  the  rollers,  the  whole  being  arranged  substantially  as  and  for  the  purpose 
forth. 

11C.  Ibwps  tor  Skeletox  Skirts;  Samuel  C.  Moore,  Providence,  Rhode  Island. 

Claim— The  corrugated  sheet  metal  hoop  tor  Indies'  skirts  described. 
117.  Devices,  for  notwjfo  toukthkr  the  Panel*  ok  Portaiilk  Femes;  Oliver  P.  Mornn,  IlaynesTille,  Ma 

Claim— The  arrangement  of  the  notch.d  projections  or  projecting  pieces  of  the  upper  and  lower  rail*, 
in  combination  with  the  right-angled  notches  in  the  .  ml  baitens,  in  the  manner  speritkd.  * 
US.  Cvlti vato&s  ;  Samuel  Mowry,  Womclsdorf,  Pi'iin\vlvunia. 

Claim— The  arrangement  of  the  axles,  wheels,  n,  stretch-bars,  levers,  frames,  wheel,  c,  ratchet  bar,  and 
cultivator  bar,  comtructed  as  described.  '-if  w'Ma 

119.  HrpRo-CYR&ox  Vapor  Apparatus;  A.  A.  Moss,  Philadelphia,  Pennsylvania. 

Claim— The  steam  generator  and  dryer,  in  combination  with  a  di«iinct  hydro-carl -on  vaporiser,  the  same 
wing  al*n  connected  with  the  retort,  and  the  whole  arranged  together  so  as  to  ire  no  rate  the  slvutu  and 
hydro-curbon  vapor  separately,  and  for  their  subsequently  uiiugliug  aud  combination. 

120.  Corn  Planters  ;  Matthew  Mitchell,  Alton,  Illinois. 

Claim— The  arrangement  of  the  frame,  seats,  hoppers,  shoes,  and  entt  rs,  with  the  device  for  operating 
thorn,  in  combination  with  the  frame  hung  on  the  axle,  aud  with  the  slides,  operated  as  described. 

121.  Arrangement  or  Deap-beat  Escapement;  Don  J.  Moiart.  Yellow  Springs,  Ohio. 


■■■nt,^i^iE5  lmpr0TC<1  mrrM»«l-»eu*  of  th«  "icrapers"  with  the  star  scape-wheel,  or  its  cqulva- 

122.  Skates;  Edward  Norton,  Boston,  Massachusetts. 

Claim— The  metal  straps,  and  the  slotted  plates  and  screw  for  tightening  the  skate  to  the  foot 
(This  invention  consists  in  making  the  sole-plate,  or  what  is  more  generally  called  the  stock  of  the 
skife,  of  metal,  and  in  two  detached  parts,  and  in  pivoting  them  resi actively  to  the  heel  ami  front  parte 
of  the  runner,  and  in  connexion  with  a  skate  thus  mnde.in  msking  the  heel  and  toe  strap*  for  securing  the. 
saate  to  the  foot  of  sheet  metal,  which  are  secured  tightly  to  the  foot  by  a  peculiar  fastening.] 

123.  Post-ii uiKtxo  Stamps;  Marcus  P.  Norton,  Troy,  New  York. 

Claim— The  blotter,  connected  or  attached  b>  the  main  part  of  anv  "post-office  postmarking  stamp," 
Ibr  the  pur|<oseof  cutting  and  inking,  blotting  and  elT.ciiig. so  a.«  to  suiv'ssfully  cane  1  the  frank  or  posL.go 
«*mp  or  any  letter  or  any  package,  at  the  same  time  ami  operation  of  marking  upon  such  letter  or  pack  ige, 
uie  name  or  any  post-olBce,  the  year,  the  month,  ami  the  day  of  the  mouth. 
12*.  Cultivators;  Leonard  Packard,  Galesburg,  Illinois. 

Claim— The  arrangement  of  the  beams,  the  Irons,  and  the  projection  on  the  ends  of  the  beams,  the  ad- 
justable arms,  braces,  blade*,  lifting  rods,  adjusting  bar. levers,  fulcrum,  mid  hiuged  pole,  ae  described. 

125.  tltiu-UEATER  or  Citcax;  J.  J.  Parker,  Marietta,  Ohio. 

Claim— The  tube,  in  combination  with  the  band  and  grated  bottom,  arranged  in  the  manner  described. 

126.  CtornES-ntAJiE;  Horace  Parkhurst,  DeKalb.  Illinois. 

Claim— The  combination  and  arrangement  of  the  standards,  the  rails,  the  head-blocks,  the  clasps,  the 
cords,  as  specified. 

127.  Mope  or  L'vmxo  Solip  Scbsiaxcrs;  Dubois  D.  Parmelee,  City  of  New  York,  Assignor  to  J.  A.  Greene, 

Beverly.  Massachusetts. 

Claim — The  method  and  process  dcscrilied  of  uniting  various  substances  or  bodies  of  the  same  or  dif- 
ferent character  and  properties,  by  the  interposition  U«t ween  the  surfaces  of  said  substances  or  bodies  to 
he  united,  of  one  or  more  sheets  or  layers  of  India  rubber  and  guttn  perch  a,  separately,  or  when  combined 
with  the  substances,  such  sheets  or  layers  having  previously  been  treated  in  the  manner  described,  to  pro- 
duce the  change  specified— whereby,  on  completion  of  said  change,  a  water-proof  cement  is  obtaioed,  which, 
while  it  possesses  the  requisite  rigidity  aud  coherence  to  keep  the  Udies  firmly  and  strongly  united,  pos- 
sesses a  sufficient  degree  of  elasticity  to  compensate  for  the  expansion  or  contraction  of  the  fibres  of  tbo 
bodies,  for  the  purpose*  set  forth. 

128.  Corn  Plasters;  Lawaon  G.  Peel,  Webster  County,  Oeorgia, 

Claim — The  arrangement  or  the  beam,  stock,  frame,  bolt,  hopper,  wheel,  and  cylinder,  ns  i 
1».  Fiuxo  Cotton-oix  Saws:  Col  well  P.  Pool,  New  Market,  Alabama. 

Claim — The  arrangement  of  the  flic-case  with  the  file-bolder  and  sleeves,  to  operate  In  i 
with  the  be>r,  and  with  the  slide  and  ridge,  in  the  manner  specified. 
130.  Sewjjhj  Machixm;  William  F.Pratt,  Bristol,  Pennsylvania. 

Claim— The  construction  of  the  thread-ease  with  an  angular  projection  extending  across  its  centre,  and 
the  construction  of  the  slide  ring,  or  its  equivalent,  with  a  similar  angular  projection  fitting  to  the  said 
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projection,  and  operating  In  combination  therewith  in  the  manner  specified,  not  only  to  prevent  tb«  twin- 
ing of  the  thread-case,  hut  to  check  and  rontrol  the  loop*  In  their  passage  over  said  case,  thereby  avoiding 
the  use  of  separate  thread-eon  trolling  apparatus. 

131.  Fcrkace  roR  Marino  Iron  wrkt  from  the  Orb;  8.  M.  Quimby,  A.  H.  Brown,  0.  H.  Benton,  and  Jami 

Criswell,  Newark,  New  Jersey. 
Claim— The  arch,  the  hopper-damper,  the  rods  or  bars,  arranged  as  described  Also,  th«  dampers  si  the 
bottom  of  the  tubes,  for  discharging  one  or  mora  tubes  at  the  same  time  into  ono  boa  or  hopper. 

132.  Apparatus  for  Tannino;  John  B.  Read,  Cold  Spring,  New  York. 

Claim — An  improved  apparatus  fur  tanning  and  other  purposes,  said  apparatus  consisting  of  one  or  a 
number  of  smooth,  porous,  or  perforated  nirUv*  of  wood,  or  other  fixed  material,  plared  singly  or  in  suc- 
cession in  open  or  closed  vats  or  vessels,  or  arranged  in  pairs  so  as  to  form  closed  hollow  cases,  upon  which 
skins,  or  other  substances  to  be  operated  upon,  are  to  be  smoothly  stretched,  and  then  the  tannin  or  other 
fluids  forced  through  thorn  by  hydrostatic  or  other  pressure  Into  the  interior,  whence  means  of  escape  ore 
provided,  as  described.  Also,  the  use  of  t  irpaulin  sheet  meUl,  or  other  water-proof  substances,  iu  form  of 
Sheets,  to  cover  over  the  perforated  parts  of  the  rases  not  overlaid  by  the  skins,  Ac,  that  lb*  fluids  uwd 
may  be  afforded  no  passage  except  by  percolating  through  the  skins. 

133.  Gas  Retorth;  Charles  A.  Robbc,  Augusta,  Georgia. 

Claim— A  gns  generating  chamber  of  a  retort,  made  in  two  parts,  when  the  said  parts  are  constructed 
so  as  to  lock  together  and  form  a  tight  joint  by  the  simple  act  of  sliding  one  portion  into  gear  with  the  other. 

134.  Seed  Plasters;  Theodore  H.  Rogers,  M'etherslleld,  Connecticut. 

Clatm— The  arrangement  of  slides,  lever,  former,  floats,  adjustable  pins,  and  markers,  as  described. 

135.  Cultivators;  James  Rue,  Kngliahtowu,  New  Jersey. 

Gaim — The  arrangement  of  the  loose  draft  pole,  bracket,  cultivator  frame,  hinged  rods,  devices,  bracket, 
and  pin,  arranged  in  the  manner  deacril»ed. 

[The  invention  consists  in  attaching  the  draft  pole  to  the  beams  by  means  of  hinged  rods,  which  con- 
nect with  the  pole  at  a  point  above  the  pin,  to  which  the  draft  animals  are  hitched,  so  tliat  any  strain  ex- 
erted on  that  pin  has  a  tendency  to  depress  the  rear  end  of  the  draft  pole  and  to  raise  its  front  end,  whereby 
the  ploughshares  are  kept  down  to  the  ground  without  any  extra  exertion  of  either  driver  or  animals, 
and  as  the  pole  is  connected  by  hinged  rod*  without  any  rigid  fastening,  the  driver  is  enabled  to  accommo- 
date the  action  of  the  shares  to  the  ineqiulitic-  of  the  ground,  and  at  the  same  time  the  front  cuds  of  the 
shares  can  be  raised  and  the  cultivator  drawn  from  place  to  place. j 

136.  Seats  axd  Couches  for  Railroad  Cars;  Kxra  1>.  dargent,  Indianapolis,  Indiana. 

Claim— 1st,  The  side  lounge  or  nurse  couch,  arranged  as  set  forth.  2d,  Its  combination  with  the  back s, 
seats,  partitions,  brackets,  aud  stops,  arranged  as  set  forth. 

137.  Urisduhmtusders  roR  A pplc-m i lls :  John  Sha»fer,  Lancaster,  Pennsylvania. 
Claim— The  tangential,  curved,  longitudinal,  toothed  cylinders,  as  set  forth. 

138.  Najl-plate  Feeders;  John  P.  Sherwood,  Fort  Kdward,  New  York. 

Claim — The  employment  of  the  stationary  inclined  plane  and  the  tumbler,  having  an  inclined  fice,  m 
combination  with  the  arms  of  the  hollow  shaft  of  the  plate-holder,  and  with  the  feed-screw  and  nut,  *u-J 
the  driving  cam,  or  their  equivalent,  operating  together,  as  described. 

130.  Apparatus  por  Heating  Evaporating  Pans;  Evun  Skelly,  I'laquemine,  Louisiana, 

Claim — The  employment,  in  an  evaporating  pan,  of  a  conical  steam  heater,  with  a  central  opening  and 
a  passage  around  its  exterior  aud  under  its  bottom. 

140.  8ecurino  Artificial  Teeth  ;  N.  B.  Shiyton,  Madison,  Indiana. 

Claim — 1st,  Securing  artificial  teeth  on  plates  of  gold  or  silver,  by  means  of  an  atnaltr.im  of  ccJd  or 
silver,  or  both,  omhined  with  mercury,  a*  described.  '-M,  Forming,  by  means  of  said  i™-i^-n>  an  outer 
flanch  or  rim,  covering  and  supporting  the  base  of  the  teeth,  as  set  forth. 

141.  Straw-cutters  ;  Solomon  I'.  Smith,  Crescent,  New  York. 

Claim — The  arrangement  of  a  crank  shaft,  pitman,  knee-jointed  lever,  knife,  with  a  straw  box  and  cut- 
ter block,  for  conjoint  use. 

142.  Mortising  Machine;  Abel  Spencer,  Jr,  Southport,  New  York. 

Claim — The  frame  made  with  cross-heads  counected  together  by  means  of  the  jointed  rods,  and  having 
thou.*  rods  jointed  at  or  nearly  in  Hue  with  the  cutting  edge  of  the  chisel,  and  the  mode  of  applying  ox 
using  it,  or  any  other  manner  substantially  the  same. 

143.  Texoxino  Buxo  Slats;  La  Fayette  Stevens,  Klmira,  New  York- 
Claim— Constructing  the  cutter-bead  witb  grooved  cheeks,  clamping  nuts,  and  bearing  studs,  wherry 

the  plane  cutter  knives  are  held  In  an  oblique  |iositlon  with  the  plane  of  rotation  with  the  cutting-  edge  of 
the  operating  one,  terminating  in  conjunction  with  that  of  the  hollow  hub  and  shoulder,  arranged  a$  set 
forth.  Also,  the  combination  and  arrangement  of  the  rest  with  stationary  and  movable  upper  and  lower 
jaws  and  gauge,  in  the  manner  described.  Further,  the  arrangement  of  devices  for  ganging  the  length  of 
the  slat,  consisting  of  the  automatic  stop  bolt,  as  operated  by  inclined  plane  and  lever,  to  cause  the  carriage 
to  stop  alternately  at  the  fixed  stop-gauges. 

144.  BntoLARa  Alarm;  Stephen  8tcwart,  Philadelphia,  Pennsylvania. 

Claim— The  combination  of  the  several  parts,  arranged  to  operate  as  set  forth. 
146.  Washing  Machine;  Wm.  A.  Suddith  and  John  F.  Sudditb,  Cbarlcstown,  Virginia. 

Claim — The  hinged  part  of  cylinder,  as  set  forth. 

146.  Scwuto  Maculves;  George  8.  Taplcy,  Bristol,  Connecticut. 

Claim — The  movable  cup  and  its  appendages,  for  griping  and  automatically  releasing  the  shuttle  at  in- 
tervals, as  specified.  Also,  the  construction  and  arrangement  of  the  feed  apparatus,  set  forth. 

147.  Machines  for  Washing  and  Ssparatlno  Ores  after  being  Pulverized;  Horace  Trumbull,  Jersey  C*ty» 

New  Jersey. 

Claim— The  application  to  a  rotary  buddle  or  table,  such  as  described,  of  vibrating  brushes,  when  the 
fame  arc  arranged  and  operated  u  specified. 
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lift.  Elevators  or  Hohtixo  Apparatus  for  Hotels,  Ac;  Otis  Tuft*,  Boston,  Massachusetts. 

CU  tu — 1st,  For  the  purposes  of  elevating,  the  combination  of  the  screw  and  the  passenger  car  or  plat- 
form. 2d.  The  construction  of  a  (•crew  for  elevating,  h  iving  stays  or  bearer*  at  Intervals,  attached  to  the 
wall  of  a  building  or  any  fixed  adjacent  structure.  3d,  The  construction  of  a  nut  with  thu  slot  or  opening 
in  the  hack  or  side  to  enable  it  to  pa**  by  the  bearings  or  stay*  before  referred  to.  and  as  described.  4th, 
Constructing  a  nut  or  carriage  with  wheels  or  rollers  running  upon  the  thread  of  the  screw,  as  described. 
6th.  Controlling  the  descending  motion  of  elevators  or  hoit,ting  apparatus  by  mean*  of  fluid  retarders,  con- 
itructed  as  described.  6th,  Regulating  the  action  of  fluid  retarders  by  means  of  a  fly-ball  guveruor,  or  its 
equivalents.  7th,  The  construction.  arraugvtm  nt,  and  operation  <f  passenger  cars  of  an  elevator  or  bolst- 
ing  ap|>uratus,  us  described:  that  is.  providing  the  platform  with  side  walls  and  doors  or  Rates,  said  doors  or 
gatct  beiug  combined  with  suitable  mecluinipin  arranged  in  relation  to  stationary  cams  or  projections  on 
the  gallery  floors,  or  any  contiguous  parts  of  the  building,  so  as  to  open  and  close  automatically,  in  the 
manner  set  forth.  Mh,  Opening  and  closing  the  door*  of  thu  galleries  or  landings  automatically,  by  means 
of  cam*  or  prtgections  on  the  car.  through  a  system  of  compound  or  multiplying  levers,  arranged  as  de- 
scribed, tfth.  Fastening  and  unfastening  automatically  the  door*  or  gates  of  thv  car,  by  spring  latches,  or 
their  equivalents. operated  by  cams  or  projections  U|>oti  the  gallery  floor*  or  adjacent  walls  of  the  huilding. 
10th,  Fastening  and  unfastening  automatically  the  doors  or  gates  of  the  galleries  or  landings  by  spring 
latches,  or  their  equivalents,  operated  by  cams  or  projections  upon  the  car.  11th.  The  arrester,  in  combi- 
nstinn  with  the  fluid  retarders.  for  th<>  objects  and  purposes  set  forth.  12th,  Passing  the  shipping  rods  and 
the  cord  or  rod  that  operates  the  friction  brake  through  the  car  or  platform,  for  the  purposes  set  forth. 
14".  Dcmpixu  Wvioxs;  William  B.  Twiford,  Cbincotenuque,  Virginia. 

Claim— The  three-sided,  four-wheel,  opeu  frame,  stationary  crank  axle,  and  long  wagon  body,  arranged 
In  the  manner  described. 

150.  Sprixo  Ked-bottoii ;  Felix  Tylnc,  Cleveland.  Ohio. 

Claim — 1st,  The  central  support,  constructed  in  the  manner  described.  2d,  The  combination  and  ar- 
rangetiK  ut  of  upper  slat,  pin,  supports,  with  central  support,  spring,  and  blocks,  art  tinged  as  described. 

151.  MtcHiveRT  roR  Sowijto  Fertilizers;  Lorenso  Tyler,  Havana,  New  York. 

Claim—The  arrangement  of  the  frame,  boppcr.  partition,  adjustable  slide,  X,  valve,  cylinder,  concave, 
adjustahle.  »l:d«,  J,  and  flexible  clasps,  constructed  as  set  forth. 

Vol.  lloie.  Col'pltni);  George  II.  Van  Vleck  and  Horace  Tupper,  Buffalo,  New  York. 

Claim — The  arrangement  on  the  thimble  of  the  head  with  two  or  more  screw  threads,  having  Its  upper 
end  turned  down,  as  described,  and  being  provided  with  a  projecting  rim,  to  operate  in  combination  with 
the  thimble  and  with  the  nut. 

163.  Ct  LTtVATORs;  A  msoy  Warren,  Westport,  Connecticut. 

Claim — The  parting  or  deflecting  bar,  hoes  or  shares,  and  rake,  when  applied  to  a  suitable  frame  pro- 
vided with  wheels,  arrangtd  and  combined  to  operate  as  set  forth. 

154.  Kxtnix  i  Machines;  J.  K.  Watcrhousc,  Oermuntown,  Pennsylvania, 

Claim — lot,  The  application  of  a  drum,  or  its  equivalent,  with  detachable  pegs,  to  operate  a  scries  of 
independent  thread  guides  having  independent  springs.  'Jd,  The  striker,  or  its  equivalent,  arranged  in  re- 
spect to  the  thread  guides,  nud  operuttng  so  as  to  control  >ueli  of  the  thread  guides  as  are  not  under  the 
control  of  any  of  the  pegs  in  the  drum.  3d,  Moving  the  pegged  drum,  or  its  equivalent,  at  intervals  first 
in  one  direction  and  then  In  another,  by  means  of  the  revolving  disc,  and  it*  two  inclined  projections,  in 
combination  with  the  ratchet  wheel.  4th,  Imparting  a  combined  lateral  and  vertical  reciprocating  motion 
to  the  needle  bars  by  means  of  the  devices  described. 

155.  Machine  for  Receivino  anp  Piumj  Taper;  J.  A.  Wilkinson.  Brooklyn,  New  York. 

Claim — 1M,  The  accelerating  bands  and  roller,  arranged  to  project  the  sheets  of  paper  successively  over 
each  other  a«  they  subside  in  the  air.  and  in  combination  with  the  foregoing  parts,  1  claim  the  endless  apron 
receiving  such  sheets,  'id,  The  retarding  bauds,  in  combination  with  the  delivering  bands,  for  the  purposes 
specified. 

156.  Kotart  Presses;  J.  A.  Wilkinson,  Brooklyn,  New  York. 

Claim — ls-t.  The  curved  demi-grab  with  the  sliding  clninp  and  lip,  for  the  purposes  specified.  2d,  The 
curved  couji»o*)tor*'!>hicld.  for  the  purposes  specified.  3d.  The  arrangement  of  the  proof  cylinder  and  rollers 
for  inking  the  type  on  the  proof  cylinder.  4th,  The  plate  and  roller,  for  giving  pressure  in  taking  a  proof 
from  the  types  on  the  cylinder.  6th,  The  hnritontal  gudgeon  and  binding  screw  to  secure  the  proof  cylin- 
der, and  facilitate  the  competing  of  the  types.  tJlb,  The  movaMe  clamping  segments  at  the  heads  of  the 
type  or  proof  cylinder  to  secure  the  types  in  place,  and  also  allow  for  the  removal  or  portions  thereof.  7th, 
Revolving  tlio'type  cylinders  in  a  trough  containing  alkalin  ,  or  other  suitable  solution  fur  washing  the 
type*.  Mh,  The  apron  for  leading  thv  paper  into  the  press,  and  on  which  said  paper  lies  while  receiving 
th«t  first  iniprc-s*iou  against  the  cylinder,  thereby  said  feeding  apron  becomes  also  the  tytupan  sheet.  9th, 
A  curved  arch  or  bridge.over  which  the  paper  or  fibrous  material  passes,  to  give  direction  thereto  and  pre- 
vent buckling  or  twisting.  10th,  Corrugating  or  forming  ribs  on  said  curved  bridge  in  diverging  lines,  to 
as  to  spread  the  paper  width  ways,  as  the  same  passes  over  the  bridge.  11th,  The  auxiliary  frame  hinged 
into  the  main  frame,  and  carrying  the  upper  inking  apparatus,  by  the  elevating  of  which  both  typo  cylin- 
ders are  expoecd  to  view  or  can  be  lifted  out  of  their  place  for  varying  the  composition,  or  otherwise.  12th, 
The  manner  specified  of  throwing  off  both  impressions  by  raising  the  auxiliary  frame  and  lowering  the 
impression  roller.  13th,  In  a  rotary  printing  press  an  eiidlesa  tympan  sheet,  let  off  a  sufficient  distance, 
and  so  fitted  that  the  offset  from  the  ink  of  the  first  impressiou  does  not  again  reach  the  paper  until  re- 
moved or  sufficiently  dry,  so  as  not  to  produce  blurring  or  offset  on  the  paper.  14th,  Tho  arrangement  of 
the  ink  rollers,  1'  1"  V"  1"",  in  the  manner  and  for  the  purposes  set  forth,  whereby  the  rollers,  r  1",  act  to 
supply  the  required  amount  of  ink  to  the  roller*,  I"'  I  .  that  supply  and  work  the  Ink  on  the  cylinder,  I 
or  r*.   15th,  The  arrangement  of  the  ink  rollers,  i',  and  workers,  in  their  adjustable  bearings. 

157.  gTtur  Extractors;  Kri  Wills,  Augusta,  Maine. 

Claim— The  combination  of  the  frame,  tongue,  and  abaft,  with  the  wheels,  ratchet  device,  levera,  and 
chain,  arranged  as  set  forth. 

158.  Roops  ron  Railroad  Cars  ;  A  P.  Winalow,  Cleveland,  Ohio. 
Claim — The  plates,  caps,  and  grooved  rafters,  arranged  as  described. 
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159.  Preparation  op  Gltcrrxnk;  J.  F.  Wisnewski,  Cincinnati,  Obio. 

Claim— The  employment  or  use  and  in  trod  action  of  the  within  named  chemical*,  in  the  relative  quan- 
tities, manner,  and  cumbituitiuu  described. 

1€0.  Skeleton  Srirts;  Edwatd  F.  Woodward,  Brooklyn,  New  York. 

Claim- The  sectional  extension  akirt,  combined  and  attached  to  the  circular  skirt,  the  whole  be  in;  ar- 
ranged in  the  manner  set  forth. 

161.  Composition  or  Matter  por  Ornamental  Purposes;  Albert  H.  Wright,  Camden,  Xcw  Jersey. 

Claim— The.  composition  of  the  matter  described,  consisting  of  the  clay  and  sulphur  with  the  emery, 
or  its  substitute,  combined  together  as  described. 

lei  Machine  for  Printing  in  Different  Colors;  John  K.  Wright,  Philadelphia,  Pennsylvania. 

Claim — Hanging  the  rollers  for  printing  scftarate  colors  and  patterns  on  separate  frames,  and  arrange 
ing  the  Mid  frames  so  that  they  may  be  adjusted  independently  of  each  other  on  the  rails. 

lttl.  Revolving  Stairs;  Nathan  Ames,  Saugua,  Maw.,  Assignor  to  self  and  Ward  McLean,  City  of  N.  York- 

Claim— l*t.  Arranging  steps  or  stairs  upon  an  endless  belt,  or  in  any  manner  equivalent,  and  placing 
them  over  rollers  so  as  to  form  a  revolving  flight  of  stairs,  which  may  be  used  both  as  a  common  flight  aod 
as  ail  elevator,  lid,  The  triangular  arrangement  of  the  stair*,  whereby  an  endless  (tight  is  made  to  ym* 
around  three  rollers.  3d,  The  double  parallel  arrangement,  whereby  asceudiug  and  descending  flights  are 
placed  side  by  side.  4th.  The  use  of  auxiliary  stationary  stejis  or  stairs,  to  operate  in  couuexion  with  tin 
revolving  stairs.  6th,  The  employment  or  use  of  rods  or  slots,  to  operate  in  connexion  with  the  slotted 
stairs. 

164.  CoNSTRCcnoN  op  Lightning-rods;  L.  8.  Baldwin  and  Lucius  Parks,  Assignors  to  L.  8.  Baldwin,  sJbre- 
said.  Leroy,  New  Yoik. 

Claim— The  employment  of  a  quadrangular  tube  of  sheet  metal  with  spiral -fluted  sides,  in  combination 
with  the  straight  central  supporting  rod. 

lt,5.  Sewing  Machines;  R.  Eicketueyer,  Assignor  to  self  and  E.  Underbill,  Yookers,  New  York. 

Claim — 1st,  The  combination  of  the  angular  supporting  plate,  with  a  needle  applied  and  arranged  to 
work  through  an  opening  in  the  angle  of  the  said  plate,  and  obliquely  to  both  fitces  of  the  said  plaXe,  fur 
the  purpose  nf  sewing  obliquely  through  any  substance  supported  in  the  angle  of  sold  plate.  ^U.  The 
combination  of  the  angular  supporting  plate,  the  obliquely  arranged  needle,  and  a  looper.  applied  and  ope- 
rating *o  as  In  its  movement*  to  follow  tint  angle  of  said  plate.  3d,  The  combination  of  the  looper.  con- 
structed with  a  two-pronged  hook,  and  having  a  triple  movement  with  a  stationary  guide,  applied)  and 
arranged  relatively  to  the  needle  and  angular  supposing  plate.  4tb,  The  arrangement  of  the  feeding  dog 
and  presser  in  a  swinging  frame,  so  applied,  in  combination  with  the  angular  supporting  plat*,  as  to  pro- 
vide for  the  introduction  and  removal  of  the  hats  to  and  from  the  machine.  6lh,  The  slide,  fitted  to  tbs 
angular  plate  opposite  the  feeding  dog,  with  its  face  recessed  bchiud  the  geueral  surface  of  the  plat*?,  and 
having  applied  to  it  a  spring  by  which  it  is  operated,  in  combination  with  the  feeding  dog.  Oth,  The  plate, 
26,  and  its  lijw,  in  combination  with  the  plate,  r. 

106.  Portable  Capstan  andCraus;  Asahel  Elmer,  Assignor  to  Nathan  Klmer  and  R.  M.  Fritchard,  5h*l- 
bona  Grove,  Illinois. 

Claim— So  combining  with  the  truck  wheels  or  ground  supports  a  capstan  and  crab,  and  a  flexible  rig- 
ging, as  that  the  i*>wer  of  the  team  that  draws  the  apparatus  and  works  the  ripstau  may  be  used  fi*  set- 
ting or  anchoring  the  said  crab  and  capstan, a*  well  aa  to  raise  it  up,  reload  it  ou  to  the  truck, and  transport 

it  from  place  to  place. 

147.  Bomh  Lances;  Isaac  Qoodspecd,  Norwich,  Connecticut,  Assignor  to  self  and  Geo.  A.  Mansfield,  Bostoa, 

MaasachimettS. 

Claim— 1st,  The  compound  wing  described,  consisting  of  the  wing  proper,  the  lcyer,  and  the  pin  and 
slot,  arranged  as  set  forth.  '2d,  The  construction  of  a  projectile  having  a  prismatic  shank  with  guiding  wings 
of  coptM-r.  or  any  thin  substance,  fixed  to  the  exterior  surfaces  of  the  prism  in  such  a  manner  aa  to  expand 
in  coincident  plates. 

168.  Railroad  Station  Indicator  ;  Louis  Koch,  Assignor  to  self  and  H.  Forstrtck,  City  of  New  York. 

Claim— The  apron  or  baud,  with  the  nanus  of  the  streets  or  stations  ou  the  line  of  the  route  marked 
thereon,  attached  to  and  working  on  rollers  or  a  revolving  plate,  or  stationary  plate  and  rvvolving  index, 
when  add  apron,  plate,  or  index  are  oj»erattd  from  the  running  gear  of  the  cor  by  soluble  ""-^  in  iff  Ua 
give  the  same  a  continuous  movement,  and  simultaneous  with  that  of  the  car. 

169.  Double  Clasp-rook  por  Watch-chains,  Ac;  Morris  Pollak,  Assignor  to  Morris  Talkenan,  Morris  FoJ- 

lak,  and  Solomon  Wciucr,  Hoboken,  New  Jersey. 
Claim— The  S -sbai>e  or  double  clasp  hook,  formed  by  the  discs  and  cla,«i-jaws  on  the  centre  pin  that 
passes  through  the  middle  of  the  bent  piece. 
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Joule's  Unit  Verified.    By  J.  P.  Espy. 

If  we  imagine  an  air-tight  piston  to  move  without  friction  in  a 
cylinder  780  feet  long,  containing  780  cubic  feet  of  air,  at  the  tem- 
perature of  zero,  of  half  atmospheric  density,  to  be  condensed  into  half 
the  space  by  a  force  of  7  5  x  144  fibs.,  falling  890  feet,  that  is,  through 
half  the  length  of  the  cylinder,  the  air,  by  my  experiments  with  the 
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double  nephelescope,  will  be  heated  76°.  As  this  is  effected  by  a  weight 
of  7-5  x  144  tt>s.,  falling  390  feet,  and  as  the  air  heated  weighs  31-25 
fts.,  it  may  be  used  to  test  Joule's  unit. 

7*5  X  144  x  390  is  equal  to  the  mechanical  power  of  421,200,  which 
heats  31-25  lbs.  76°  ;  therefore,  to  heat  one  pound  will  require 

i|l^??=  13,478,  and  13,478  being  divided  by  7G°  gives  177-3  the 

number  of  feet  which  one  pound  must  fall  to  heat  a  pound  of  air  one 
degree,  and  from  this  unit  of  mechanical  power  for  air,  any  one  of  the 
elements  may  be  corrected,  Joule's  unit,  for  instance,  if  the  specific 
caloric  of  air  is  accurately  ascertained ;  or,  if  Joule's  unit  is  correctly 
ascertained,  then  the  specific  caloric  of  air  will  be  known,  being  di- 
vided by  Joule's  unit,  772  gives  17*42  the  number  of  degrees  one  pound 
of  water  would  be  heated,  and  also  the  number  of  degrees  one  pound 
of  air  would  be  heated  if  air  had  the  same  specific  caloric  as  water ; 
but  as  the  specific  caloric  of  bodies  is  inversely  as  their  power  of  being 
heated,  divide  17-42  by  7G°  it  will  give  0-229  the  specific  caloric  of 
air.   Now,  as  my  experiments  with  the  double  nephelescope  give  the 
specific  caloric  of  air  0-218  and  Rcgnault's  0*23,  and  as  Joule's  unit 
brings  out  an  intermediate  number,  Joule's  unit  is  probably  correct, 
and  certainly  cannot  be  altered,  till  some  of  the  elements  from  which 
I  have  confirmed  it  are  altered  by  more  careful  experiments,  or  by 
more  careful  calculations  from  the  same  elements.   I  have  never  seen 
how  Joule  experimented  in  obtaining  his  unit,  but  it  will  be  gratifying 
to  that  gentleman  to  learn  that  his  result  is  confirmed  in  so  simple  a 
manner  by  my  experiments,  as  it  certainly  is  gratifying  to  me,  to  find 
that  my  law  of  cooling  by  the  expansion  of  air  is  in  perfect  harmony 
with  his  most  beautiful  principle.   I  have  not  M.  llegnault's  determi- 
nation of  the  specific  caloric  of  air  before  me ;  but  according  to  my 
recollection  it  is  between  0-23  and  0-24,  and  my  experiments  with  the 
double  nephelescope  make  it  0*218.   If  we  assume  Joule's  unit  as  ac- 
curate, using  that  as  an  clement  the  specific  caloric  of  air  is  exactly 
0-229. 

It  follows  also  from  Joule's  principle  that  we  may  easily  find  the 
temperature  of  air  condensed  into  double,  treble,  &c,  densities,  if  we 
take  liegnault's  authority  for  granted,  that  the  specific  caloric  of  air 
is  the  same  at  all  densities  and  temperatures. 

For  if  we  suppose  a  cylinder  of  air  at  half  density  with  a  tempera- 
ture of  zero  condensed  by  pressure  into  half  the  space,  it  will  be  heated 
by  the  process  76°,  and  if  it  is  condensed  into  one-fourth  the  space, 
it  will  require  twice  the  force  moving  through  one-and-a-half  times  the 
space,  and  will  thus  produce  an  increase  of  temperature  of  3x  76°  ;  it 
will  require  four  times  the  force  moving  through  one  and  three-fourths 
the  space  if  it  is  condensed  into  one-eighth  the  space,  and  that  is  7  X  76°, 
the  next  duplication  will  increase  the  temperature  to  15  x  76°,  the  next 
to  31  X  76°,  and  so  that  at  tho  distance  of  35  miles  below  the  surface 
of  the  earth  the  air  by  its  own  pressure,  supposing  it  doubled  its  den- 
sity every  three  and  a  half  miles,  would  be  1024  times  as  dense  as  at 
the  surface  of  the  earth,  and  153,748°  hot. 
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This  calculation  is  made  on  the  supposition  that  Regnault's  experi- 
ments have  proved  that  the  specific  caloric  of  air  is  the  same  for  all 
temperatures  and  densities.  According  to  my  experiments  with  the 
double  nephelescope,  the  specific  caloric  of  air  diminishes  as  the  den- 
sity increases ;  a  double  density  giving  6£  per  cent,  less  specific  calo- 
ric, the  heat,  therefore,  if  my  experiments  are  correct,  is  much  greater 
than  the  estimate  above.  Certain  it  is,  when  double  density  was  used, 
the  cold  of  expansion  into  double  space  was  81°,  whilst  with  common 
air  the  cold  was  only  76°. 

The  specific  caloric  of  steam  may  also  be  calculated  from  the  me- 
chanical unit  of  heat.  For  as  a  column  of  air  780  feet  long  of  one 
square  foot  area  contains  t>2*5  lbs.  in  weight,  the  quantity  of  steam  in 
pounds  which  is  contained  in  an  equal  column  can  be  calculated  by 
taking  g-  of  its  weight,  and  diminishing  that  quantity  in  proportion  to 
its  temperature  above  zero.  For  example:  at  h  density  the  column  of 
air  at  zero  of  the  above  size  weighs  31-25  lbs.,  -j  of  which  is  19-54  lbs., 
and  this  diminished  by  JJg  of  the  whole  is  13*95  lbs.,  which  a  column 
of  steam  at  J  atmospheric  pressure  and  180  in  temperature  weighs. 

Now,  if  the  area  of  the  end  of  the  cylinder,  144  inches,  is  multiplied 
by  7-5  lbs.,  which  must  fall  390  feet  to  produce  double  density  in  the 
steam,  and  thus  raise  its  temperature  32°,  it  will  make  10,880.  and 
this  multiplied  by  390  makes  424,320,  and  this  power  heats  13*94  lbs. 
of  steam  32°;  consequently, 4  "/J.*'*!0  uc  required  to  heat  one  pound 
32°,  but  if  this  last  number,  4  J-JVi°>  be  divided  by  Joule's  unit,  772, 
it  will  give  the  number  of  degrees  a  pound  of  water  would  be  heated 
by  the  process  39-255°,  and  as  the  specific  caloric  of  bodies  is  inversely 
as  their  powers  of  being  heated,  if  39*255°  be  divided  by  32°,  it  will 
give  1-223  the  specific  caloric  of  steam  at  atmospheric  pressure  and 
212°  temperature. 

In  like  manner  I  have  calculated  the  specific  caloric  of  steam  for 
the  several  densities  and  temperatures  below. 

The  first  column  contains  the  pressures  in  atmospheres ;  the  second 
the  temperatures;  the  third,  the  number  of  pounds  of  steam  in  the 
column  to  be  heated  by  the  condensation;  the  fourth,  the  mechanical 
power  required  to  produce  the  condensation ;  the  fifth  and  last,  the 
specific  caloric  of  steam  at  the  different  densities. 


Atmospheres. 

Temperatures. 

Pounds  of  steam 
heated. 

Mechanical 
power. 

Specific  caloric. 

i 

4  to  1 

1  to  3 

2  to  4 
4  to  8 
inehe*. 

0*2  to  0-4 

212° 
248-5° 
293-4° 
343-6° 

62° 

13-95 
26-52 
5023 
94-40 

0-2427 

421,200 
842,400 
1,694,800 
3,369,600 

11,232 

1  223 
1067 

0-  965 
0916 

1-  50 

* 

From  this  table,  unless  there  is  some  miscalculation,  it  appears  that 
the  specific  caloric  of  steam  diminishes  as  the  density  increases,  as  that 
of  air  does. 

There  is  in  fact  a  diminution  of  25  per  cent,  from  one  atmosphere 
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to  eight  in  density  or  rather  in  tension,  for  with  eight  times  the  tension 
the  density  is  only  about  6*7  times  greater. 

It  appears  also  from  the  principle  in  question  that  in  condensing  air 
the  higher  the  initial  temperature  the  greater  will  be  the  heat  produced 
by  condensation — so  that  if  air  should  be  used  at  448°  or  401°,  ac- 
cording to  Regnault,  above  zero,  a  condensation  into  half  the  space 
would  heat  it  2  X  7u'°,  and  so  in  proportion. 


For  th*  Journ.il  of  the  Franklin  Institute. 

Japan;  its  Industry  and  Meteorology. 

About  two  years  ago,  when  the  United  States  Steamship  Mississippi 
was  about  to  sail  for  China,  the  Chairman  of  our  Committee  on  Me- 
teorology, requested  Mr.  Joseph  II.  Warrington  of  the  Engineer  Corps 
on  board  that  vessel,  to  transmit  to  the  Institute  any  information  on 
scientific  or  industrial  subjects  which  he  might  obtain  during  his  visit 
to  the  Asiatics.  By  a  letter  from  Mr.  Warrington,  dated  Simoda,  Ja- 
pan, March  16th,  1850,  the  committee  have  been  placed  in  possession 
of  the  appended  meteorological  table,  made  from  observations  taken 
at  that  place  by  Townsend  Harris,  Esq.,  U.  S.  Consul-General.  They 
are  probably  the  first  published  observations  of  an  American  in  that 
country. 

The  Report  is  preceded  by  a  notice  of  the  Japanese  and  their  pro- 
ductions, from  which  wo  extract  the  following: 

So  much  has  been  said  of  the  capabilities  of  the  Chinese,  that  I 
really  expected  to  find  them  a  very  smart  people,  but  I  have  been 
greatly  disappointed ;  and  except  their  shrewdness  and  cunning,  I 
must  say  that  they  have  not  one  redeeming  quality,  and  are  a  disgust- 
ing people.  Not  so  with  the  Japanese,  they  are  a  very  intelligent  race, 
and  are  vastly  superior  to  the  Chinese  in  every  respect ;  they  are  very 
cleanly  in  their  habits;  never  enter  a  house  with  their  shoes  on  ;  and 
excel  in  every  thing  which  they  undertake.  They  make  shot  and  shell 
— and  when  at  Ilakodadi  I  endeavored  to  get  a  hollow  shot  for  tho 
Institute,  but  could  not.  Their  casting  is  perfect ;  I  had  several  very 
fine  specimens,  but  they  were  sent  away  with  several  other  things  in 
a  mistake,  and  it  is  very  doubtful  if  I  ever  obtain  them  again  ;  one  was 
a  casting  in  copper  of  a  stag,  which  is  equal  to  any  thing  of  the  kind 
I  have  ever  seen  in  any  of  our  large  establishments  like  Cornelius, 
Baker  &  Co.,  or  Archer,  Warner  &  Co.  If  we  go  to  Nagasaki  I  will 
try  to  get  some  more — their  lacquer  ware  has  a  world-wide  reputation. 
I  have  endeavored  to  obtain  a  specimen  of  tho  liquid  lacquer,  but 
failed.  They  make  very  neat  joints  in  all  their  work,  and  have  suc- 
ceeded very  well  in  constructing  one  or  two  vessels  of  about  300  tons. 
Their  money  is  principally  silver  and  copper.  The  kobaug,  valued  at 
about  senen  dollars,  is  gold  ;  the  itzabu  is  silver,  and  is  rectangular  in 
shape;  the  half  itzabu  has  some  gold  in  it,  I  believe,  although  the 
specimen  which  I  have  looks  more  like  being  washed  with  a  solution 
of  copper  than  an  alloy  of  gold  and  silver.  The  copper  coins  are  cash, 
1475  of  which  are  worth  one  dollar;  the  itzabu  is  valued  at  about  33 
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cents.  The  late  treaty  fixes  their  value  by  this  standard ; — "silver 
money  will  be  taken  weight  for  weight,  with  a  deduction  of  six  per 
cent,  for  expense  of  re-coinage." 

The  Dutch  government  have  constructed  a  large  machine  shop  at 
Nagasaki,  where  the  Japanese  receive  instruction  in  the  fabrication 
and  management  of  steam  engines.  The  shop  is  well  fitted  up  with 
good  tools,  and  some  of  the  work  I  have  seen,  done  by  one  of  the  ap- 
prentices, would  do  credit  to  a  journeyman  in  the  States. 

They  are  very  great  adepts  in  the  art  of  casting ;  and  I  saw  a  small 
12  lb.  howitzer  in  the  lathe,  which  was  beautifully  cast.  They  have  a 
small  steamer  which  they  bought  from  the  Dutch  government,  and 
which  runs  up  to  Yeddo;  the  apprentices  take  turns  in  going  aboard 
the  steamer;  but  they  cannot  stand  the  heat.  The  profession  of  engi- 
neering is  held  in  very  high  esteem  by  all  the  people,  and  they  pay 
more  respect  to  an  engineer  than  they  do  to  any  of  the  other  officers. 
If  any  of  us  (our  corps,)  are  introduced  to  one  Japanese  officer  by  an- 
other, he  tells  him  that  we  are  "officer  machinist,"  and  we  are  sure 
of  the  greatest  courtesy. 

Meteorological  Observations  made  at  the  Vnifed  States  Consulate-General,  Simodu, 
Japan.    By  Tow.nsesd  II arris,  Esq.,  U.  S.  C.  G. 
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Remarks. — The  thermometer  was  noted  at  8  A.  M.;  noon,  4  and  10 
Winds  from  the  cardinal  points  are  put  back  one  point,  i.  e.,  north  is 
erly  and  westerly,  and  »outh  southerly  and  easterly,  dec. 
The  prevailing  wind  of  the  day  only  is  noted. 
Warmest  day.  August  7th,  mean  83-25°. 
Coldest  day,  February  2d,  mean  36*25°. 
February  1 1th,  4  A.  M  ,  thermometer  stood  at  28°. 
First  white  frost,  December  12th. 
Ice  made  on  eight  nights. 
8now  fell  twice. 

Earthquakes,  thirty-four,  all  light. 
Only  one  severe  gale  of  wind. 
Thickest  ice  11  inches. 
Ice  or  snow  melts  before  2  P.  M. 
Warmest  month,  August,  mean  77*7°. 
Coldest  month,  January,  mean  461°. 


>3  240  j 
P.  M. 

put  down  north- 
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On  the  Practical  Bearing  of  the  Theory  of  Electricity  in  Submarine 
Telegraphy,  the  Electrical  Difficulties  in  Long  Circuits,  and  the 
Conditions  requisite  in  a  Cable  to  insure  rapid  and  certain  conxmur 
nication.*    By  S.  Alfred  Varley,  Assoc.  Inst.  C.  E. 

(Continued  from  page  206.) 

Mr.  Cromwell  Varley  said  he  could  answer  some  of  the  questions 
put  by  Professor  Tyndall.  He  had  consistently  recommended  to  the 
Electric  and  International  Telegraph  Company  the  use  of  wires  of 
large  diameter,  for  the  last  twelve  years,  as  the  only  means  of  obviat- 
ing the  difficulties  experienced  on  long  circuits  in  wet  weather  from 
leakage,  which,  with  the  earlier  forms  of  insulator  used,  was  very 
great.  Since  the  introduction  of  submerged  wires  he  had  pointed  out 
the  advantage  that  wotdd  be  gained  in  such  circuits  of  great  length 
by  the  use  of  copper  wire  of  large  sectional  area.  On  his  recommend- 
ation the  directors  of  the  above-named  company  had  tried  both  of 
these  experiments  on  a  large  scale.  They  had  erected  iron  wires  of 
No.  3  wire-gauge  on  the  London  and  North  Western  Railway,  on  tho 
Great  Western,  and  the  London  and  North  Western  Railways,  instead 
of  the  usual  size  (No.  8.)  The  results  were  such  that  he  had  no  doubt 
they  would  never  again,  for  long  circuits  (viz:  of  over  200  miles  in 
length),  erect  other  than  thick  wires.  They  had  tried  thick  wire  under 
the  sea  in  their  new  cable  connecting  England  with  Holland.  This 
cable  contained  four  conductors  of  No.  13  instead  of  No.  16  wire,  and 
although,  for  reasons  explained  further  on,  the  relative  speed  of  this 
compared  with  that  of  the  former  size  was  not  so  great,  yet  there  was  a 
very  decided  gain  in  rapidity,  together  with  much  stronger  and  much 
more  uniform  and  reliable  currents.  These  wires  were  connected  both 
in  England  and  Holland  with  a  considerable  length  of  overground  wire, 
which  latter  was  much  affected  by  changes  of  the  weather,  and  the  gain 
in  unfavorable  weather  from  using  the  larger  wire  was,  as  predicted, 
very  considerable.  He  was  very  much  surprised  to  find  Mr.  C.  V.  Walker 
adhering  to,  and  supporting,  views  which  other  well-known  electricians 
had  put  forward,  viz:  that  increasing  the  sectional  area  of  the  wire 
did  not  increase  the  rapidity  of  the  transmission  of  electric  signals. 
The  experiment,  however,  had  been  lately  tried  in  the  new  Dutch  cable, 
and  although  the  relative  speed  was  not  exactly  known  because  there 
were  many  difficulties  in  the  way,  yet  the  fact  was  established  that  in- 
creasing the  sectional  area  had  greatly  increased  the  speed.  He  had 
tried  to  determine  the  effects  of  induction,  &c,  on  the  speed  of  the  elec- 
tric wave;  not  only  had  the  inductive  effect  to  be  taken  into  considera- 
tion, but  also  the  absorption  of  electricity  by  the  surfaces  of  the  dielectric, 
and  these  influences  were  ever  changing  hy  heat  and  by  the  charging  of 
the  wire  to  such  an  extent  that  approximate  results  only  were  obtain- 
able, which,  however,  were  sufficiently  near  for  all  practical  purposes. 
The  absorption  of  electricity  by  the  surface  of  the  dielectric  required 
time,  and  therefore  cables  of  such  length  and  dimensions  as  would 
only  work  slowly,  suffered  more  from  this  absorption  than  shorter  and 
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quicker  ones.   The  retardation  of  the  wave  in  a  cable  was  caused  by 
the  lateral  induction  absorbing  part  of  the  electricity  intended  to  give 
the  signal  through  the  line,  and  until  this  charge  approached  the  maxi- 
mum the  current  at  the  distant  end  would  be  weak.    If  two  cables 
were  made,  the  one  with  an  iron  and  the  other  with  a  copper  conduct- 
ing wire  inside  the  gutta  percha,  all  other  things  remaining  the  same, 
the  former  would  have  as  much  induction  as  the  latter,  because  this 
had  reference  only  to  the  surfaces  of  the  dielectric.  As  the  iron  wire 
would  only  conduct  at  one-quarter  the  speed  of  the  copper,  it  would  re- 
quire, with  a  given  electro-motive  force,  four  times  as  long  to  transmit  a 
given  current.   The  electricity  would  require,  in  the  case  of  the  iron 
wire  cable,  four  times  as  long  to  charge  the  gutta  percha,  by  lateral  in- 
duction, as  the  copper  wire  would,  consequently  such  a  cable  would  have 
only  one-quarter  the  speed  of  the  other.  Were  it  possible  to  compress 
twice  as  much  copper  into  the  same  diameter,  and  so  double  the  con- 
ducting power  without  increasing  the  inductive  surfaces,  the  speed 
would  be  immediately  doubled.   This  was  not  possible,  and  the  effect 
could  only  be  obtained  by  increasing  the  sectional  area  of  the  wire; 
increasing  this  four  times,  doubled  the  interior  surface  of  the  gutta 
percha,  which  was  the  chief  inductive  surface,  and,  leaving  out  of  con- 
sideration for  a  moment  the  exterior  surface,  the  conducting  power 
would  be  quadrupled  while  the  induction  was  only  doubled ;  hence 
there  would  be  a  gain  in  speed  of  from  1  to  2.   But  there  was  more 
still  than  this  gained ;  first,  suppose  the  diameter  of  the  small  wire  to 
be  unity,  and  the  thickness  of  the  gutta  percha  covering  also  unity, 
the  exterior  surface  of  the  gutta  percha  would  be  3,  and  the  combined 
surfaces  of  the  gutta  percha  would  be  3  +  1  =  4.  In  the  second  case, 
where  the  copper  wire  was  doubled  in  diameter,  and  quadrupled  in 
weight,  there  would  be  two  for  the  inner  surface  of  the  gutta  percha, 
and  four  only  for  the  outer  surface,  instead  of  six — collectively,  six 
instead  of  eight.  Hence  doubling  the  diameter  more  than  doubled  the 
speed.   The  third  gain  from  the  large  wire  was,  that,  having  a  higher 
speed,  there  was  less  time  for  the  absorption  of  electricity,  and,  con- 
sequently, the  disturbance  and  retardation  from  this  cause  were  less. 
Having  a  current  of  four  times  the  power  entering  the  cable,  and  the 
leakage  being  less  in  proportion  to  it,  the  current  received  at  the  dis- 
tant end  would  be  more  than  four  times  as  powerful,  and  much  more 
regular;  the  apparatus  would  be  less  frequently  interrupted  for  adjust- 
ment, and  would,  consequently,  work  without  intermission  for  a  much 
longer  period  than  the  smaller  wire.   Mr.  Walker  had  alluded  to  the 
Atlantic  cable,  and  stated,  in  proof  of  the  sufficiency  of  the  diameter 
of  the  copper  wire,  the  fact  that  a  single  element  of  water  battery 
gave  a  current  perceptible  at  the  other  end.   He  (Mr.  Varley)  con- 
tended that  this  proved  nothing  as  to  its  ability  to  transmit  intelligible 
signals.   In  an  Atlantic  cable  we  must  have  not  only  a  wire  capable 
of  giving  currents  and  signals,  but  of  giving  such  currents  and  signals 
as  should  overcome  the  friction  and  inertia  of  the  apparatus  used  for 
indicating  them ;  these  currents  must  be  so  powerful  and  constant, 
that,  when  the  philosopher  had  left  the  cable  to  the  ordinary  manipu- 
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lator,  the  currents  should  not  fluctuate  so  much  as  to  interrupt  the  in- 
telligibility of  the  communications.  The  current  must  have  such  force, 
that  the  varying  friction  of  the  apparatus  should  not  materially  in- 
fluence the  recording  of  signals.  In  the  Atlantic  experiment  these 
difficulties  were  overcome  to  a  great  extent  by  a  most  ingenious  little 
instrument — Professor  Thompson's  reflecting  galvanometer.  In  this 
instrument  the  only  friction  was  that  of  a  single  thread  from  a  silk 
cocoon,  supporting  a  very  short  magnetic  needle,  only  J  of  an  inch  in 
length,  which  carried  a  small  mirror  made  so  light  as  to  weigh  only  a 
grain  or  two.  The  mirror  reflected  back  through  a  lens  a  ray  of  light, 
and  thus  without  impeding  its  free  action,  or  adding  to  its  friction,  a 
long  but  imponderable  arm  was  added  to  the  needle  to  magnify  its  mo- 
tion. This  little  needle  was  rendered  more  or  less  nearly  astatic  by 
placing  a  large  mngnet  under  it  to  neutralize  the  earth's  magnetism, 
and  thus  a  nearly  astatic  instrument,  sufficiently  rapid  in  action  from 
its  small  dimensions,  sufficiently  sensitive  by  its  long  imponderable  arm 
(or  ray  of  light),  sufficiently  free  from  friction  by  being  suspended  from 
a  filament  of  silk,  was  obtained,  and  by  it  the  faint  signals  through  the 
cable  were  rendered  visible.  These  signals  were  watched  by  a  clerk, 
and  recorded  by  hand  on  a  Bain's  printing  machine.  He  (Mr.  Crom- 
well Varley)  felt  that  sufficient  credit  had  not  been  given  to  Professor 
Thompson  for  this  instrument,  without  which  the  Atlantic  cable  would 
never  have  transmitted  a  single  message,  and  the  world  would  not  have 
had  this  great  experiment  to  guide  them,  as  there  would  have  been  no 
means  of  ascertaining  whether  the  cable  had  reached  the  bottom  of 
the  Atlantic  without  parting.  Such  an  instrument,  however,  was  not 
calculated  to  meet  the  requirements  of  a  commercial  undertaking,  be- 
cause the  reflected  spot  of  light  was  difficult  to  follow  with  the  eye  for 
any  length  of  time,  and  was  often  recorded  by  the  manipulator  incor- 
rectly. The  current  must  have  sufficient  force  to  record  itself.  With 
regard  to  the  insulating  properties  of  gutta  percha,  when  pure  and 
free  from  moisture  he  had  found  it  to  rank  among  the  best  dielectrics, 
but  this  was  not  the  condition  of  the  gutta  percha  used  on  cables, 
which  appeared  to  be  porous  and  to  contain  moisture.  When  the  gutta 
percha  was  sufficiently  heated  to  free  it  from  this,  there  was  great  dan- 
ger of  altering  its  character,  and  rendering  it  liable  to  become  brittle 
and  to  crack.  In  the  Atlantic  cable,  even  before  it  had  been  put  un- 
der water,  the  loss  of  current  by  leakage  was  so  considerable  that  less 
than  one-third  of  the  original  current  only  reached  the  distant  end. 
Were  the  loss  constant  in  quantity  it  would  not  so  much  matter,  but 
wherever  the  current  escaped  through  moisture,  there  was  polarization 
and  ever-varying  resistance  at  the  leaky  spot.  As  an  example,  he 
would  quote  one  of  many  similar  cases  that  had  come  under  his  notice. 
In  one  of  the  London  and  Liverpool  wires,  there  was  a  defect  in  the 
Kilsby  tunnel,  caused  by  a  filament  of  wood  in  the  gutta  percha,  which 
was  wet  at  this  spot.  This  leak  gradually  got  worse  and  worse,  and 
sometimes  offered  a  resistance  equal  to  ten  miles  of  the  lino  composing 
the  circuit,  and  at  other  times,  especially  after  the  continuous  passage 
of  a  positive  current  for  some  lengtk  of  time,  it  offered  a  resistance 
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equal  to  more  than  a  thousand  miles  of  the  circuit.  The  fault  was 
situated  nearly  half  way,  roughly  speaking,  100  miles  from  the  end, 
and  when  it  offered  a  resistance  of  only  10  miles,  1,f  only  of  the  cur- 
rent from  London  reached  Liverpool,  assuming  the  rest  of  the  line 
perfectly  insulated.  When  the  fault  from  polarization,  &c,  offered 
1000  miles  resistance,  the  current  which  reached  Liverpool  was  J  J  of 
that  which  left  London ;  these  fluctuations  sometimes  took  place  in  a 

E  1 

second  of  time.   The  formulae  for  such  a  case  was  e  =  .  ,  where  e 

1  +  y 

was  the  current  received  at  the  distant  end,  E  the  current  leaving  the 
original  station  (London),  I  the  resistance  of  the  leak,  and  y  the  re- 
sistance of  the  line  hetween  the  leak  and  the  receiving  station.  Now 
in  the  former  case,  the  current  was  amply  powerful  enough  to  work 
the  instruments,  and  no  inconvenience  would  have  been  experienced 
had  the  fault  remained  constant,  but,  on  the  contrary,  it  was  always 
varying  in  force,  and  to  such  an  extent  that  it  was  impossible  to  work 
the  line  though  only  200  miles  in  length.  Thus  it  would  be  seen  that, 
leaving  out  of  the  question  induction,  and  its  consequent  diminution 
of  speed,  a  conductor  of  sufficient  size  must  be  had  to  cause  these  leaks 
to  bear  only  a  small  proportion  to  the  current  transmitted,  in  order 
that  the  received  signals  might  be  sufficiently  regular  and  equal  in 
force  to  record  themselves  with  certainty  and  case.  Unless  these  con- 
ditions were  attended  to,  the  cable,  as  a  commercial  undertaking,  would 
inevitably  fail.  With  regard  to  the  rapidity  of  conduction  of  the  elec- 
tric current,  his  opinion  was  that  the  current  began  to  flow  from  the 
distant  end  immediately  after  the  near  end  was  connected  to  the  bat- 
tery. Electricity  showed  no  signs  of  compressibility  or  elasticity,  and 
was  without  inertia.  Suppose,  for  a  moment,  that  a  cable  was  divided 
into  several  portions,  each  of  which  was  without  appreciable  resistance, 
but  separated  from  the  next  portion  by  a  given  resistance,  the  first  por- 
tion, on  coming  in  contact  with  the  battery,  would  be  instantly  charged, 
and  as  instantly  would  begin  charging  the  next  portion,  but  to  a  lower 
degree  than  itself ;  this  second  portion  as  instantly  charged  the  third 
portion,  to,  of  course,  a  still  lower  degree ;  and  this  the  next,  and  so 
on  to  the  end.  By  careful  reasoning  on  the  known  laws  of  electricity 
he  had  come  to  the  conclusion  that  the  current  began  to  flow  out  of 
the  distant  end  instantly,  but  so  feebly  at  first  that  the  most  delicate 
instruments  failed  to  show  it.  Before  concluding,  he  would  draw  at- 
tention to  the  unhappily  chosen  terms  "quantity"  and  "intensity." 
What  in  England  was  generally  understood  by  "  quantity,"  was  in 
Germany  termed  intensity  or  I.  What  in  England  was  termed  "  in- 
tensity "  or  tension,  was  the  electro-motive  force ;  in  other  words,  the 

E 

I  =  --,  where  I  represented  the  power  of  the  current  to  decompose  & 

given  quantity  of  an  electrolyte,  E  the  electro-motive  force  of  the  cur- 
rent, and  R  the  resistance  of  the  circuit.  These  terms  had  unfortu- 
nately led  many  into  error,  more  especially  the  word  "intensity." 
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Mr.  C.  W.  Siemens  agreed  with  much  that  had  been  said  in  the  pa- 
per. He  was  decidedly  in  favor  of  a  large  conductor  of  the  very  best 
specific  conducting  power;  and  had  maintained  from  the  first  that  the 
conductor  of  the  Atlantic  cable  was  totally  inadequate.  When  he 
read  a  paper  last  year  before  this  Society,  he  had  expressed  the  laws 
by  which  the  proportion  of  an  electric  cable  should  be  regulated  for 
a  given  length  by  a  simple  formula ;  and  he  thought  that  a  mathema- 
tical expression  properly  explained  was  preferable  to  an  explanation 
in  words  only,  even  for  a  popular  assembly  like  the  present,  because 
it  combined  all  the  elements  to  be  taken  into  consideration.  He  did 
not  agree  with  Mr.  Varley  that  an  electric  wave  on  entering  a  sub- 
merged cable  at  one  end  presented  itself,  in  however  slight  a  degree, 
instantaneously  at  the  other.  The  laws  of  induction  and  conduction, 
as  he  understood  them,  were  directly  opposed  to  such  an  assumption; 
and  in  his  own  experience  he  had  certainly  never  observed  any  indica- 
tion of  it.  The  line  expressing  the  relative  amount  of  charge  at  dif- 
ferent points  of  the  electric  wave  in  the  conductor,  was  expressed  not 
by  a  dynamical  curve,  as  Mr.  Varley  had  shown  it,  but  by  a  straight 
line,  terminating  abruptly  upon  the  horizontal  line  which  represented 
the  conductor.  Another  portion  of  the  paper  dealt  with  the  complete 
metallic  circuit  in  submarine  conductors,  which  it  was  generally  un- 
derstood had  been  first  proposed  by  his  (Mr.  Siemens')  brother.  Mr. 
Siemens  could  not  agree  with  the  views  expressed  by  Mr.  Varley,  and 
by  several  others  who  had  lately  written  in  the  scientific  journals  upon 
this  subject.  Some  of  them  seemed  to  lose  sight  entirely  of  the  most 
essential  condition,  namely,  that  the  two  conductors  were  to  be  em- 
bedded in  the  same  insulating  medium.  His  brother  had  never  for  a 
moment  assumed,  as  seemed  to  be  supposed,  that  lateral  induction  be- 
tween the  two  conductors  constituting  the  circuit  would  be  obviated. 
On  the  contrary,  it  would  be  rather  increased  on  account  of  the 
greater  resistance  of  the  metallic  circuit.  But  it  was  maintained  that 
the  charge  between  the  conductors  and  the  larger  surface  of  the  sheath- 
ing would  be  nearly  entirely  obviated ;  that  the  working  of  one  me- 
tallic circuit  in  a  multiple  cable  (which  his  brother  had  chiefly  in  view) 
would  not  disturb  the  electrical  equilibrium  of  the  other  conductors ; 
that  the  losses  by  leakage  would  be  reduced,  enabling  him  to  reduce 
also  the  area  of  the  conductor,  and  thereby  also  the  lateral  induction 
between  them ;  that  the  metallic  circuit  was  not  affected  by  magnetic 
storms ;  and,  finally,  that  considerable  advantage  could  be  obtained 
by  the  mutual  acceleration  of  the  positive  and  negative  currents  by 
Volta  induction.  So  long  as  a  single  conductor  could  satisfy  the  pub- 
lic demand  for  messages,  the  advantages  of  a  metallic  return  wire 
■would  probably  not  warrant  the  additional  expense,  but  wherever  sev- 
eral conductors  became  necessary,  the  advantage  of  working  through 
metallic  circuits  would  be  very  great.  Mr.  Varley's  illustration  of 
surrounding  the  one  conductor  by  the  other  (in  the  form  of  a  tube) 
did  not  meet  the  case,  because  the  tubular  conductor  possessed  the 
very  condition  which  it  was  intended  to  avoid,  namely,  an  extended  in- 
ductive surface  both  against  the  inner  conductor  and  the  outer  sheath- 
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ing.  Mr.  Siemens  had  only  one  other  point  to  remark  upon,  and  that 
■was  of  an  historical  nature.  Mr.  Varley  had  stated  that  Mr.  W.  Sie- 
mens had  first  employed  gutta  percha  coated  wires  in  Prussia  in  1850, 
where  he  had  observed  the  phenomena  of  induction  also.  It  was,  how- 
ever, in  1847  when  the  first  gutta  percha  coated  line  wire  was  laid  down 
successfully  near  Berlin  ;  and  ho  (Mr.  Siemens)  exhibited  specimens  of 
it,  and  explained  the  phenomena  of  charge  which  had  been  observed, 
before  this  Society  in  184S.  lie  might  also  observe  that  the  state- 
ments which  had  been  circulated,  that  tho  gutta  percha  coated  wire, 
as  first  prepared  in  Prussia,  had  proved  an  entire  failure,  were  very 
unfair  towards  his  brother.  These  wires  had  been  coated  in  the  same 
manner  as  they  were  at  the  present  day,  although  it  must  be  admitted 
that  the  quality  of  the  gutta  percha  employed  was  very  inferior.  These 
lines  had,  however,  done  good  service  for  four  or  five  years,  when  they 
began  to  fail ;  some  of  them  had,  however,  lasted  much  longer,  and 
some — covered  with  lead — were  actually  in  use  to  the  present  day. 
He  did  not  think  that  a  much  more  favorable  result  had  since  been 
obtained  elsewhere. 

Mr.  Leonard  Wray  said  ho  would  make  but  a  few  brief  remarks 
upon  some  of  the  points  under  discussion.  In  the  first  place  he  con- 
sidered that  the  paper  read  by  Mr.  Varley  was  a  very  valuable  and 
instructive  one,  for  which  all  present  must  feel  indebted  to  him.  Let 
the  ideas  brought  before  the  Society  that  evening  be  designated  as 
mere  conjectures,  or  theories,  or  what  not,  still  he  ventured  to  differ 
from  Professor  Tyndall's  opinion,  that  Mr.  Varley  should  have  con- 
fined them  to  his  own  breast  until  he  had  fully  tested  and  proved  them 
practically,  inasmuch  as  Mr.  Varley,  by  giving  publicity  to  them  be- 
fore that  Society  had,  in  fact,  laid  them  before  the  whole  world  of 
science,  and  the  result  would  be,  that  instead  of  these  ideas  remain- 
ing stored  up  in  his  own  mind  alone,  to  be  worked  out  solely  by  his 
own  individual  energies,  there  would  now  be  many,  very  many,  minds 
brought  to  bear  upon  them,  and  to  assist  in  reducing  them  the  more 
speedily  to  the  test  of  practical  experiment.  The  next  point  he  would 
remark  upon  was  the  best  diameter  for  the  conductors  of  electric  tele- 
graph cables,  a  subject  which  was  so  very  much  discussed,  and  so  very 
much  disputed,  that  he  would  only  present  to  the  notice  of  the  Soci- 
ety one  very  singular  and  significant  fact  bearing  upon  the  question. 
W  hen  telegraph  wires  were  first  introduced  into  India,  Sir  W.  O'Shaugh- 
nessy  and  his  staff  were  sadly  annoyed  by  the  continual  breakings  of 
their  wires,  caused  by  very  large  birds  alighting  upon  them.  To 
remedy  this  nuisance  that  gentleman  employed  very  thick,  strong 
wires  which  these  birds  could  not  injure;  and  this  great  increase  in  the 
size  of  the  wires  brought  out  the  remarkable  fact  that  no  insulation 
whatever  was  necessary  at  the  posts  around  which  they  were  simply 
wound.  This  deserved,  he  thought,  to  be  recorded  in  such  a  discussion 
as  the  present.  The  third  and  last  subject  to  which  he  (Mr.  Wray) 
would  refer,  was  that  of  insulation.  Now,  the  substance  almost  uni- 
versally used  as  an  insulating  material  was  gutta  percha ;  but  they 
were  told,  and  many  of  them  knew  it  as  a  fact,  that  gutta  percha 
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absorbed  no  inconsiderable  quantity  of  electricity ;  indeed,  tbat  it  be- 
came, to  a  certain  extent,  saturated  with  it.  Such  being  the  case,  it 
must  be  evident  that  gutta  percha  was  by  no  means  a  perfect  insula- 
tor, for  he  held  it  as  an  axiom,  that  no  really  good  and  perfect  insu- 
lator would  absorb  electricity.  The  greater  the  quantity  of  electricity 
absorbed  by  the  insulating  material  used,  the  greater  would  be  the 
retardation  of  the  current.  Hitherto,  then,  a  substance  had  been  em- 
ployed which  was  very  far  from  perfect,  and  all  calculations  had  been 
based  upon  its  known  insulating  properties;  but  if  they  had  a  superior 
— a  very  much  more  perfect  insulating  material — would  it  not  be  pos- 
sible to  construct  cables  with  a  far  less  quantity  of  that  material  than 
gutta  percha  t  He  thought  so,  and  he  moreover  believed  that  such  an 
insulating  material  as  he  had  spoken  of,  would,  very  probably,  be  soon 
discovered. 

Mr.  S.  Alfred  Varley  said  he  had  but  little  to  reply  to,  as  no  at- 
tempt had  been  made  to  refute  the  views  he  had  brought  forward.  He 
was  unable  to  follow  Mr.  C.  V.  Walker  throughout,  and  he  did  not 
clearly  see  the  direction  in  which  his  views  tended.  Mr.  Walker  ap- 
peared to  object  to  the  statement  made,  that  there  was  a  difference 
between  an  ordinary  Leyden  jar  and  a  submarine  circuit ;  yet  he  ad- 
mitted that  the  conductor  united  the  inner  and  outer  coatings  of  a 
submarine  wire  when  regarded  as  a  Leyden  arrangement,  and  that 
the  resistance  it  opposed  was  the  only  thing  which  prevented  the  free 
flow  from  the  one  to  the  other ;  now  he  (Mr.  Varley)  thought  this  was 
a  mo9t  important  admission,  for  upon  it  depended  the  reason  why  a 
large  wire  conducted  more  rapidly  than  a  smaller  one,  and  this  was 
no  longer  a  theory,  but  an  ascertained  fact.  If  there  were  no  differ- 
ence between  a  submarine  wire  and  an  ordinary  Leyden  jar,  and  if  a 
submarine  circuit  had  to  be  charged  statically  to  saturation  before  sig- 
nals passed,  as  was  stated  ta  be  the  case  by  the  advocates  of  the  small 
wire  system,  then  it  would  be  clear  that  as  the  greater  the  sectional 
area,  the  larger  the  Leyden  arrangement  would  be,  there  would  be 
more  retardations  with  larger  conductors,  as  more  electricity  would  be 
required  to  charge  them.  He  maintained  that,  in  practice,  a  subma- 
rine circuit  was  not  charged  to  saturation ;  the  degree  to  which  it  was 
charged  statically  depended  upon  the  relative  balance  between  the 
conditions  which  favored  induction  and  conduction  ;  if  the  conditions, 
as  had  been  stated  in  the  paper,  favored  conduction,  there  would  be 
less  statical  charge,  and  a  greater  proportion  of  the  electrical  impulse 
would  be  directed  forward,  and  signals  would  be  obtained  more  quickly. 
He  fully  concurred  in  all  the  views  expressed  by  Professor  Tyndall, 
and  quite  agreed  with  him  as  to  the  desirableness  of  searching  for 
facts  with  actual  submarine  circuits  of  varying  dimensions ;  but  when 
these  were  not  at  command,  he  thought  we  should  not  wait  for  such 
favorable  conditions  for  experimenting,  but  should  endeavor  to  obtain 
the  best  substitute  we  could.  Moreover,  if  it  were  possible  to  obtain 
all  the  conditions  which  submarine  circuits  presented  in  our  own  pri- 
vate laboratories,  this  would  be  a  positive  advantage,  for  the  whole 
being  under  immediate  command,  and  not  disturbed  in  any  way  by 
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atmospheric  causes,  more  or  less  defective  insulation,  or  other  disturb- 
ing influences  always  occurring  more  or  less  in  practice,  we  should  be 
enabled  to  trace  out  principles  more  clearly  and  have  fewer  sources  of 
error  to  eliminate.  Mr.  Siemens,  when  considering  the  question  of 
the  complete  metallic  circuit  versus  the  earth  for  one-half  of  it,  ob- 
jected to  the  fairness  of  the  diagram  in  which  one  of  the  conductors 
was  made  into  a  tube.  This  diagram  was  introduced,  as  was  stated  in 
the  paper,  as  an  exaggeration,  simply  to  show  the  fallacy  of  the  prin- 
ciple ;  and  although,  as  was  stated  by  Mr.  Siemens,  the  wires  would 
not,  when  side  by  Bide,  present  as  much  surface  to  induction  as  an  or- 
dinary circuit,  yet  it  must  be  borne  in  mind  that  there  would  be  just 
twice  the  resistance  of  that  which  would  be  opposed  when  the  earth 
was  employed  for  one-half  of  the  circuit,  and  this  would  more  than 
counterbalance  the  lessened  surface  exposed  to  induction.  He  agreed 
generally  with  the  remarks  made  by  Mr.  Wray.  There  was  no  doubt 
that  with  large  conductors  imperfect  insulation  was  less  felt,  but  the 
result  in  Sir  W.  O'Shaughnessy's  case  was  probably  not  altogether 
due  to  the  size  of  the  conductor,  for  it  must  be  remembered  that  the 
climate  was  very  hot  and  dry.  As  a  practical  fact,  he  (Mr.  Varley) 
would  state  that  when  in  the  Crimea  they  nevor  obtained  what  tele- 
graphists termed  a  "  perfect  earth."  In  the  submarine  circuit  between 
Varna  and  Constantinople,  contact  with  the  earth  was  made  by  con- 
necting a  wire  to  the  iron  sheathing  of  a  piece  of  the  cable,  more  than 
a  quarter  of  a  mile  in  length,  which  was  buried  in  the  earth,  and  passed 
through  the  British  Embassy  grounds,  yet,  notwithstanding  this  exten- 
sive surface,  in  hot  weather  he  found  the  earth,  to  use  a  telegraphic 
expression,  very  far  from  "perfect,"  and  he  remedied  this  by  carry- 
ing a  wire  out  into  the  Bosphorus. 

The  Chairman  said,  before  proposing  the  usual  vote  of  thanks,  he 
would  express  his  opinion  of  the  result  of  the  discussion  that  evening. 
They  had  advanced  very  little  in  practical  knowledge  since  the  failure 
of  last  year  with  the  Atlantic  cable ;  but  the  proper  way  of  doing  so 
was  to  follow  the  course  pointed  out  by  Professor  Tyndall.   At  the 
same  time  he  thought  it  was  well  that  theories  should  be  advanced 
with  a  view  to  set  men  thinking ;  but  the  professor  no  doubt  meant 
to  pay  Mr.  Varley  the  compliment  that  his  knowledge  of  this  matter 
would  be  better  applied  to  the  practice  than  the  theory  of  the  subject. 
But  Mr.  Varley  was,  in  fact,  doing  what  had  been  asked  of  him  ;  and 
it  was  only  owing  to  some  delay  in  the  completion  of  an  elaborate  in- 
strument that  he  was  not  able  to  lay  before  them  the  results  of  actual 
experiment.   The  experimentum  cruets  was  what  they  really  wanted ; 
wires  of  different  conducting  powers  tested  against  each  other,  and 
the  results  ascertained  by  the  best  class  of  instruments,  and,  he  would 
add,  by  a  variety  of  experimenters,   lie  found  that  electricians  still 
remained  true  to  their  colors,  in  the  absence  of  positive  results  one 
way  or  the  other.   His  friend  Mr.  Walker  still  adhered  to  the  small 
wire,  whilst  others  appeared  as  the  consistent  advocates  of  a  large 
wire  as  the  best  conducting  medium.   In  this  country,  such  opportu- 
nities were  presented  for  experiment  upon  a  large  scale,  that  they 
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had  nothing  to  fear  from  theory;  and  he  hoped  such  experiments 
would  be  made  as  would  solve  many  of  the  points  upon  which  so 
much  diversity  of  opinion  now  prevailed.  He  would  now  propose  a 
rote  of  thanks  to  Mr.  Varley  for  his  able  and  interesting  paper. 


For  the  Journal  of  the  Franklin  Institute. 


Particulars  and  Performance  of  the  U.  S.  Steamer  Wyoming. 

The  above  named  steam  sloop,  the  first  finished  of  seven  ordered  to 
be  built  by  Congress  in  1857-58,  returned  on  the  6th  of  Sept.,  1859, 
from  a  trial  trip  of  two  weeks  duration,  of  which  one  week  was  passed 
at  Charleston,  to  which  port  she  went  by  order  of  the  Honorable  Sec- 
retary of  the  Navy. 

The  Wyoming's  hull  was  constructed  at  the  Philadelphia  Navy 
Yard,  under  the  supervision  of  Francis  Grice,  Esq.,  by  whom  she  was 
designed. 

It  has  the  following  dimensions,  viz : — 


Length,  billet  to  taflrail,      .  ■  • 

"      on  gun  deck,  •  . 

M      between  perpendiculars, 
u      of  keel  from  back  part  of  forward  stern  post, 
Width  of  beam  molded, 

44        44     extreme,  .  . 

Depth  of  hold,  ... 
44     forward  and  aft  of  mschinery  space  of  lower  hold 
under  berth  deck,  . 
8pace  allotted  to  machinery, comprised  between  two  wooden 

water  tight  bulkheads. 
Draft  of  water  loaded,  forward,  K 

44  44      aft,  . 

Displacement,  *  • 

Area  of  immersed  midship  section, 
Tonnage  (custom-house  measurement), 


232  feet 

209  44 

198  - 

188  44 

32  44 

33  44 
15  « 

8  « 

60  " 

12  44 

13  « 


9  inches, 
g  u 

6  44 

2  44 

10  " 

10  44 


8 
7 
2 


« 

41 


1475  tons. 
391  sq.  feet. 
997  tons. 

three  months  provisions,  six  months  stores. 

8pabb  and  8ailb. — Barque  rig.— 
Foremast  above  deck, 
Main  mast       44  . 
Mtxen  44  44 
Fore  and  main  topmast, 


Bowsprit  outboard, 
Jibboom,       •  • 
Spanker  boom,  , 
Area  of  sails, 

Armambst.— 

2  1 1 -inch  phot  guns  and  carriages. 
4  32-inch  guns  44  44 

Weight  of  guns  in  all, 

44        ammunition  for  guns, 


9705  sq. 


54  feet 

69  44 

53  44 

36  44 

35  44 

26  44 

25  « 

60  44 


40  tons. 

an  << 


The  machinery  was  designed  and  constructed  by  Messrs.  Merrick 
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&  Sons,  of  Philadelphia.  The  requirements  of  the  Navy  Department 
for  the  vessels  of  this  class  were  stringent,  and  calculated  to  draw  out 
the  best  talent  of  the  country  in  their  execution.  The  result  of  the 
trial  of  this  ship  shows  that  Mr.  Toucey's  efforts  to  increase  the  effi- 
ciency and  economy  of  the  United  States  Navy,  have  been  effectual. 

The  guarantees  required  of  the  contractors  for  this  and  the  other 
vessels  of  the  same  class,  were  briefly  as  follows : — 

1st,  That  the  weight  of  all  the  machinery,  spares,  tools,  water  in 
the  boilers,  and  coal  lor  five  days  maximum  steaming,  should  not  ex- 
ceed 406  tons  (of  2240  pounds). 

2d,  That  the  engines  should  be  capable  of  making  80  turns  per 
minute. 

3d,  That  the  machinery  should  be  capable  of  developing  1000  horse 
power  by  indicator. 

4th,  That  the  consumption  of  coal  per  indicated  horse  power  per 
hour,  should  not  exceed  a  certain  rate  (in  the  case  of  the  W t/oming 
2*9  pounds). 

All  the  ships  were  to  be  provided  with  a  surface  condenser. 
The  principal  dimensions  of  the  machinery  for  this  ship  are  given 
below. 


Esoinbs- — Two  horizontal  double  pis  to  a  rod,  direct-acting  engine 

Cylinders,  diameter,            .                   .  .4  feet    3  inches. 

"       stroke  of  piston,            .  .                %    "     6  " 

Crank  shaft,  diameter,        .                   .  .  11$" 

Shafting.         "                          .  .                          10  •< 

Fresh  water  air-pumps  (two)  diameter,  each,  .               1 1  u 

"                *•       stroke,         .  .                2    "     9  « 

8alt  water  circulating  pumps  (two)  diameter,  .               10  * 

stroke,  .  S  -  6  - 
Condenser — surface,                     .            3000  sq.  ft. 

Number  of  tubes  (brass),                  .  3000. 

Diameter     "                         .  0\  " 

Length      "              .                  •■  *      6  « 

Having  its  tubes  secured  at  both  ends  in  tube  sheets,  one  of  which  is  fast,  the  other 
free  to  move  with  the  expansion  of  the  tubes. 

The  engines  have  slide  valves,  and  independent  cut-off  valves  sliding  within  and  upon 
them,  which  may  be  adjusted  at  pleasure,  while  in  motion,  to  cut  off  between  6  sod  SI 
inches  from  commencement  of  stroke.   They  are  driven  by  links  from  the  croes-head*. 

The  crank  shaft  bearings  are  four  in  number :  the  after  one  24  ii 
long,  the  two  middle  ones  18  inches  each,  and  the  forward  one  16  ii 
They  are  in  four  pieces  each,  chambered  to  allow  of  the  passage  of 
water  around  without  touching  the  wearing  surfaces.  Each  piece,  or 
all,  may  be  removed  without  moving  the  crank  shaft.  The  upper  and 
lower  pieces  are  not  keyed  up,  but  simply  slipped,  when  raised  or  low- 
ered to  overcome  the  wear.  The  cap-bolts  being  horizontal,  take  the 
direct  strain.  The  eccentrics  and  link  motions  are  between  the  engines. 

The  propeller  shaft  is  covered  with  brass  where  it  passes  through 
the  deadwood,  and  revolves  in  lignum-vitse  bearing  bushes,  7  feet  6 
inches  in  total  length. 

The  thrust  is  taken  either  on  spherical  steel  rollers,  or  on  the  usual 
collar  thrust,  as  may  bo  preferred. 
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Tlie  engines  drive  the  line  of  shafting  by  a  clutch  coupling 
four  steel  faces.  This  may  be  disengaged  in  a  moment  when  the  ship 
is  put  under  sail  alone. 

8pacc  occupied  by  engine*  in  length  of  •hip,  including 

passage  ways  19  inches  wide, both  forward  and  aft,      15  feet  It  inches. 

Boilers.— Three  of  Martin's  vertical  tubular,  having  iron  shells  and  brass  tubes,  placed 
two  on  one  aide  of  the  ship  (of  which  one  consists  of  a  single  furnace,  and  ia  used  as 
an  auxiliary  or  **  donkey  "J,  and  one  on  the  other  side,  facing  each  other,  with  a  fore 
and  ait  fire-room  between  them. 

Length  occupied  in  the  ship,         .  .  24  feet    9  inches. 

Breadth,       "  ««         including  fire-room,  .     29  u 

Depth,  exclusive  of  steam  drum,     .  •  10   "  2 

inclusive  "  10  feet  diameter,  .     14    M     2  " 

Fire-room,  length,     .  .  .  24    "     9  " 

breadth,  .  .  8    **     6  " 

Surface  in  all  boilers,  .  7890  sq.  ft. 

Tubes,  number  44  .  .  4280. 

44      length,  .  .  .  2    "     7*  " 

44      external  diameter,    \  .  .  2  44 

Grates,  number,        .  .  .14. 

44     breadth  (except  of  donkey,  which  is  2  feet  6  ins.),       3  M 
44     length,  .  .  6    44  10  « 

44     area,  .  .  .    242  sq.  ft 

8raoke-pipe — one  telescopic  in  two  sections. 

44       height,  when  up,  above  deck,  .  40  •* 

44  4  4  4  4        grate,  .  .     62  44 

44       diameter,  .  .  6    «   10  " 

u       area,  .  .  30-7  sq.  ft. 

Least  area  between  tubes  in  all  boilers,         39-65  44 

Propbm.be. — One  brass  true  screw.— 

Number  of  blades,  4. 

Diameter  of  screw,  .  .  .12  feet    3  inches. 

Pitch  44  .  .  19  41 

Length        44  .  .  2    44     6  « 

Weight  of  ail  machinery,  spares,  dec^  and  water 

in  the  boilers,  .  .  227-6  tons. 

Coal  Bchkirs— Extending  over  the  boilers,  partly  over  the  engines,  end  between 
the  boilers  and  engines,  leaving  only  a  passage  way,  in  which  are  placed  the  hand 
pump  and  donkey  pump. 

Cobtbxts— 16J  tons  anthracite — also,  forward  of  the  machinery  space  is  an  extra 
carrying  72  tone— making  235  tons  in  all. 


Performance. 

The  following  is  an  ahstract  of  each  half  day's  performance  during 
the  trip  out  to  Charleston  and  back.  On  the  outward  passage  the  en- 

S'nes  were  run  at  easy  speed.  That  passage,  from  the  Capes  of  the 
eiaware  to  Charleston  bar,  was  made  against  a  head  wind  and  mode- 
rate head  sea,  in  59  hours  40  minutes  running  time ;  average  speed 
by  Massey's  patent  log,  9*8  knotB  per  hour  the  whole  distance.  On 
the  homeward  passage  the  wind  was  favorable,  but  light,  for  24  hours; 
the  rest  of  the  time  ahead,  increasing  to  a  moderate  gale  for  the  last 
10  hours  before  reaching  the  Cape3.  Time,  46  hours  45  minutes  from 
the  Bar  to  Capes  of  the  Delaware ;  average  speed  10*8  knots.  Highest 
speed  under  steam  alone  for  one  hour,  11*5  knots.  Highest  for  six 
consecutive  hours,  11  knots. 

23* 
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Outward  Trip. 


M 

Is  a 

Hours.     'J  ^ 

2! 

*s. 

Is 

"1 

21 

*4  '' 

\ii 

mi 

!' 

c  =  l 

1 

—  9 
5  2 

at 

Aug.  25, 

«•  26, 

«  27, 
«  28, 

11  4.V3 

12  M-0 
12  63-4 
12  63*0 
12  641 

1  Yard 

15-  81 
14W 

16-  10 

17-  60 
16H5 
17-00 

22-  45 

23-  30 
23-50 
33-70 
23-46 
•£5-O0 

13  3 
14-8 
9-0 
8-6 
8-6 
8-6 

■25 
•23 

•74 
•02 
•79 
•80 

302*3 

6u3  l 

41 WS 
504-H 

668-7 

83° 
84° 
90° 
87° 
80° 
88° 

o-oo 
ooo 

0-25 
0  62 

o-y.5 
112 

12X11 

1415 
1614 
)5«0 
1600 

3-00 
3  4-. 
281 
3-21 
309 
260 

3forl.  head  wm. 

••  br«l»->Vu  Uff'tB.*., 

MM  M 
U       M  u 

1620 

2329 

10-62 

•60 

433-9 

80° 

0-37 

hits 

317 

Homeward  Trip, 

9«-pt.  3, 

«  6, 

10  fii>-0 
12  71-7 
12  "7* 3 
12  69-3 

12  172*5 
2  f74-6 

17*90 
17-42 
17-33 

17- 24 

14-83 

18- 26 

22-33 
22-tfU 
22-"  *» 
20-50 

20-50 
23  50 

10-  45 

11-  16 
1U-04 

,  10  60 

1  11-50 
I  1150 

•85 
1-00 
77 
•76 

100 
|  1-00 

6100 

7W-3 
621-7 
681-6 

6187 
79*0 

| 

8*>  o-so 

89°{  1-00 
86°  1-06 
88°|  1-12 

83ff  1-20 
90°|  116 

1740 
1680 
1780 
1*20 

1710 
1700 

281 
237 
302 
309 

277 
222 

Fresh  B.  starH.  b***ta- 
Smil  set,  yery  light  B. 

*<  a 

Lijcht  B  ahpsd.i  nrrtaa'g 

to  head  wtixi  4 
IMaw-u-w  B«>  and 

Rlw. 

Means.  J71-46 

16-90 

|  2168 

|  10-78 

|  -85 

637  •» 

|  86°j  1-06 

1746 

273 

111,140 
21,741 

121,240 
21,765 


Pounds  of  coal  used  in  outward  trip,  including  passage  down 
the  Delaware  river,  of  which,  log  is  not  given  here,  being 
broken  by  stoppages,  was,  .  • 

Pounds  of  ashes  thrown  overboard  in  all  was,  . 

Per  centage  of  aahea  to  coal,         *  .       19$  per  cent. 

Pounds  of  coal  used  in  homeward  trip,  .  • 

ashes  « 

Per  centage  of  ashes  to  coal,  .  18  per  cent. 

The  coal  and  ashes  were  both  carefully  weighed. 

In  the  table  the  mean  horse  power  exerted  was  found  in  the  follow- 
ing manner.  A  large  number  of  diagrams  were  taken  during  the  trip 
tinder  different  conditions  of  throttle,  cat-off,  pressure  and  vacuum 
Each  diagram  was  calculated  and  the  mean  pressure  found.  The  theo- 
retical mean  pressure  due  to  the  boiler  pressure,  back  pressure  in  con- 
denser, and  point  of  cut-off  was  then  calculated,  and  the  ratio  found 
between  the  two  mean  pressures.  By  classifying  these  ratios  for  dif- 
ferent conditions  of  throttle,  considerable  uniformity  was  observed  to 
exist  in  the  results ;  the  actual  mean  pressures  were  as  follows : 

With  throttle  *  open  0-62  of  the  theoretical  M.  P. 


«« 
*« 


1  - 

*  - 

i  " 
wide 


0*64 
0*72 
0  75 
0-78 
0  80 


u 
u 


For  each  hour,  the  boiler  and  condenser  pressures,  cut-off,  and  throt- 
tle being  noted,  the  actual  mean  pressure  and  horse  power  were  found 
by  application  of  the  proper  ratio,  and  of  those  indicated  horse  powers 
the  mean  was  inserted  in  the  proper  column.  It  is  certain  that  the 
results  must  be  substantially  correct,  and  if  any  corroboration  were 
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needed  it  may  be  found  in  the  diagram  given  below,  which  was  taken 
under  conditions  about  the  same  as  the  average  of  the  homeward  trip, 
and  the  H.  P.  was  for  this  diagram  315*36,  and  for  that  of  the  after 
engine  at  the  same  time  825*44,  giving  for  both  640*8  h.  p.,  or  within 
3  H.  p.  of  the  mean  exerted  by  the  table. 

IxDicATom  diagram,  forward  engine,  taken  Sept.  3d,  6*5  a.  u. 


Cut-off— 10*6  inches. 
Revolution*  per  minute — 72. 
PreMUre  of  steam  in  boiler* — 18  lbs. 
Throttle  valve  wide  open. 


Vacuum  gauge — 21}  inches. 
Temperature  hot-well— 86°  F. 
Mean  pressure — 14-76  lbs. 
Coal  per  u.  p. — 2-80  lbs. 


During  the  whole  trip  only  13  (out  of  14)  furnaces  were  in  use. 
The  greatest  number  of  revolutions  made  was  79f"0  per  minute  for  one 
hour.    The  highest  for  any  four  consecutive  hours  was  74  A. 

The  average  consumption  of  coal  for  638  H.  p.  was  18}  tons  per 
24  hours.  At  the  same  rate  to  make  1000  H.  P.  would  require  29J 
tons.  The  engine  bunkers  therefore  hold  5}  days  ooal  at  maximum 
steaming,  and  the  extra  bunk  2\  days  more ;  giving  the  ship  an  ave- 
rage speed  at  sea  of  12*528  knots,  if  the  speeds  are  as  the  cube  roots 
of  the  powers.  In  other  words,  at  this  maximum  speed,  1  ton  of  coal 

12*528x24 

drives  the  ship  nrroi — =  10*25  knots  distance,  and  the  bunkers 

afford  a  supply  of  coal  to  perform  2410  geographical  miles.  At  the 
speed  averaged,  and  which  can  be  readily  maintained,  of  10*8  knots 

10*8  x  24 

per  hour,  one  ton  of  coal  drives  the  ship    ^8*75  ~  ^ *^n0*a  ^is- 

tance,  and  the  bunkers  hold  coal  for  8240  geographical  miles. 

The  coal  burnt  during  the  trial  was  Blackheath,  an  anthracite  of 
qualities  not  favorable  for  pushing,  being  by  no  means  a  free  burning 
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coal,  and1  requiring  a  strong  draft  for  its  combustion.  And  although 
free  from  clinker,  the  ashes  formed  a  very  large  per  centage,  19  per 

cent. 

It  was  on  this  account  only  that  the  machinery  developed  on  the 
trial  trip  less  power  than  its  capacity,  the  coal  consumed  being  1746 
pounds  per  hour  on  228  feet  grate,  or  7|  pounds  per  sq.  foot  per  hour. 

The  machinery  worked  with  great  smoothness  and  regularity,  no 
trouble  whatever  having  been  experienced  from  hot  journals  during 
the  trip. 

The  boilers  were  not  blown  at  all  to  reduce  saturation.  The  slight 
increase  of  saturation  towards  the  end  of  the  trip  was  caused  by  the 
salt  water  added  to  make  up  for  leakages  around  stuffing-boxes,  &c. 
To  the  latter  cause  is  due  the  reduced  vacuum  during  a  part  of  the 
homeward  trip,  and  until  an  opportunity  was  afforded  in  the  Delaware 
river  to  put  in  fresh  packing. 

It  should  have  been  stated  that  the  steam  is  condensed  within  the 
tubes  of  the  condenser,  and  that  the  salt  water  is  forced  to  circulate 
between  and  around  them  in  a  direction  contrary  to  that  taken  by  the 
steam. 


To  the  Editor  of  the  Journal  of  the  Franklin  Institute. 

SIR :— In  the  American  Railway  Times  of  September  10th,  ap- 
pears an  article  entitled' "  Experiments  on  the  Strength  of  several 
kinds  of  Building  Stones,"  stated  to  have  been  "read  before  the 
American  Institute  of  Architects,  by  Robert  G.  Hatfield,  Esq.,"  but 
the  Editor  omitted  to  add  "  copied  verbatim  from  the  Journal  of  the 
Franklin  Institute  for  March,  1858."— (See  Journal,  voL  35,  p.  158.) 


Tor  the  Journal  of  th«  Franklin  IniUtnto. 

Atmospheric  Electricity.    By  James  P.  Espy. 

It  has  not  yet  been  ascertained  by  electricians,  so  far  as  I  know, 
what  is  the  cause  of  atmospheric  electricity;  those,  however,  who 
have  studied  my  theory  of  storms  and  agree  with  me  that  there  is  an 
upmoving  current  of  air  in  the  centre  of  all  storms,  kept  up  by  con- 
stant evolution  of  latent  caloric,  as  the  vapor  condenses  by  the  cold 
of  diminished  pressure  as  the  air  ascends  with  its  vapor  in  it,  will 
agree  with  me  that  it  follows  as  a  corollary  from  the  following  expe- 
riments, that  electricity  must  be  generated  simply  by  the  upmoving  cur- 
rent of  air  from  the  surface  of  the  earth,  especially  if  it  be  violent 
enough,  as  it  frequently  is,  to  carry  up  drops  of  rain  with  it  to  a  great 
height. 

It  is  well  known  that  all  bodies,  as  Dr.  Alex.  Palagi  of  Bologne 
says,  in  their  natural  state  give  signs  of  positive  electricity,  when  sepa- 
rating from  the  soil,  and  of  negative,  when  approaching  it.  In  the  2$rd 
volume  of  Geneva  Archives  of  Science,  pp.  286  and  382,  it  is  stated 
that  Volpicelli  caused  a  ball  of  metal  to  revolve  on  a  horizontal  axis  of 
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glass,  at  a  distance  from  that  axis  one  metre  and  a  half,  and  con- 
nected by  means  of  a  copper  ribbon  with  a  Volta's  condenser— dur- 
ing a  demi-revolution  ascending,  detaching  it  when  descending — and 
in  four  demi-rcvolutions,  he  collected  positive  electricity  enough  to 
make  the  straws  diverge  so  as  to  touch  the  interior  sides  of  the  electro- 
meter. 

When  the  connexion  was  made  with  the  ball  descending,  negative 
electricity  was  obtained. 

Now,  in  all  storms,  especially  where  floods  of  rain  descend,  there 
are  at  the  sides  and  under  those  parts  of  the  cloud  where  floods  of 
rain  descend,  down-moving  currents  of  air,  and  this  will  account  for 
the  sudden  change  of  electricity  from  positive  to  negative  so  well  known 
to  all  observers.  Moreover,  as  there  are  thousands  of  up-moving  cur- 
rents of  air  every  day  nearly  all  over  the  earth,  this  theory  will  ac- 
count for  the  upper  air  being  almost  always  positively  electrified,  for 
a  body  cannot  be  removed  upwards  from  the  surface  of  the  earth  with- 
out becoming  positively  electrified,  and,  vice  versa,  a  body  cannot  de- 
scend towards  the  surface  without  becoming  negatively  electrified.  It 
would  be  well  to  examine  the  electric  state  of  the  air  in  the  belts  of 
high  barometer,  where  the  air  must  in  general  be  descending,  and 
also  in  the  annidus  of  storms,  where  the  barometer  stands  above  the 
mean,  and  of  course  the  air  must  be  descending  there,  to  see  if  the 
electricity  is  not  sometimes  negative,  and,  if  so,  electricity  may  become 
a  means  of  predicting  storms. 


On  Embroidery  by  Machinery.*    By  George  Wallis. 

(Continued  from  page  189.) 

The  original  machine,  as  devised  by  M.  Heilmann,  was  worked  by 
one  person,  but  had  this  feature  been  retained  the  economic  value  of 
the  invention  would  have  been  lessened.  It  was  only  by  extending 
the  size  and  capabilities,  improving  the  structure  of  the  parts,  without 
in  any  way  interfering  with  the  principle,  which  has  always  been  the 
same,  that  it  could  be  brought  into  successful  operation  as  a  paying 
manufacturing  agent.  In  Switzerland  the  original  form  is  still  re- 
tained for  cotton  embroidery,  and  found  to  answer  for  that  class  of 
work. 

From  the  time  of  its  first  introduction  into  England,  until  within 
the  last  two  or  three  years,  the  embroidering  machine  was  employed 
only  by  Messrs.  James  Houldsworth  &  Co.,  of  Manchester,  as  the 
successors  of  Mr.  Louis  Schwabe.  A  few  machines  are  now  used  by 
one  or  two  other  persons  at  Manchester,  but  the  great  mass  of  pro- 
ductions in  machine  embroidery  still  emanate  from  the  original  pro- 
prietors, who  have  some  twenty  machines,  more  or  less  actively 
employed. 

After  the  death  of  Mr.  Louis  Schwabe,  in  1845,  these  machines 
were  gradually  brought  to  bear  upon  ladies'  dresses,  and  during  1847 
and  1848,  at  which  period  I  was  actively  engaged  with  my  friends, 

•  From  the  Jour,  of  the  Societj  of  Art*,  No.  833. 
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the  Messrs.  Houldsworth,  in  the  development  of  the  capabilities  of 
the  machines  in  this  direction,  it  is  not  too  much  to  say  that  the  pro- 
ductions of  this  house,  by  mechanical  means  only,  did  much  to  foster 
and  keep  up  the  demand  for  embroidery ;  and  so  far  from  interfering 
with  the  hand  labor,  it  is  a  fact  that,  in  1849,  there  were  in  London 
alone  some  2000  persons  obtaining  their  living  by  embroidery  who 
had  never  done  so  before,  and  in  Scotland  and  the  north  of  Ireland 
Borne  thousands  of  females  were  employed  in  this  industry,  not  in  large 
factories,  but  in  their  own  houses.  The  patterns  were  printed  in  out- 
line upon  the  merino  or  other  fabric  to  be  embroidered.  These  were 
distributed  by  traveling  agents,  and  were  afterwards  collected  by  them 
from  the  workers  after  the  embroidery  was  finished.  As  is  now  gene- 
rally known,  this  is  the  method  pursued  in  Scotland  and  the  north  of 
Ireland  in  the  production  of  sewed  muslins  and  tambour  work. 

The  advantages  of  the  embroidery  machine  over  hand  labor  lie 
chiefly  in  two  points. 

1.  The  rapidity,  accuracy,  and  excellence  of  work  in  the  production 
of  repetitions  of  the  design  in  borders,  sprigs,  flounces,  and  trimmings 
for  dresses. 

2.  The  perfect  embroidery  of  a  pattern  on  each  side  of  the  fabric, 
as  in  the  case  of  window  curtains,  table  covers,  and  trimmings  for  up- 
holstery purposes. 

In  the  first  of  these  it  will  be  seen  that,  inasmuch  as  a  needle  can 
be  worked  at  every  inch  and  a  half  of  a  machine,  and  in  a  double  row, 
there  must  be  great  economy  in  the  execution  of  a  pattern  arranged 
so  as  to  repeat  at  every  inch  and  a  half  within  the  vertical  range  of 
the  embroidering  frame,  that  is  to  say,  within  the  action  of  the  pan- 
tagraph  in  its  command  over  the  rows  of  needles.  The  machine  is 
therefore  always  worked  at  the  greatest  advantage  when  the  full  range 
of  needles  is  brought  into  operation  by  small  repeats,  and  at  the  great- 
est disadvantage  when  large  repeats  are  worked,  and  thus  a  certain 
number  of  needles,  or  rather  needle-holders  or  pincers,  are  idle.  Thus 
in  a  pattern  which  is  only  repeated  at  every  six  inches,  three  pincers 
would  be  idle  in  every  such  space  in  the  machine ;  and  my  own  im- 
pression is,  that  with  less  than  a  dozen  needles  at  work,  the  machine 
operates  at  a  loss,  or  at  least  that  there  is  no  gain  in  the  work,  except 
in  the  matter  of  a  double-sided  pattern.  The  usual  calculation  is  that 
with  less  than  eight  needles  the  work  is  executed  at  a  loss. 

This  is,  of  course,  one  of  the  disadvantages  of  the  machine  in  cer- 
tain classes  of  the  work  ;  and  except  under  certain  peculiar  arrange- 
ments of  the  design,  there  was  always  great  difficulty  in  competing 
with  hand  labor,  in  the  execution  of  the  "collonade"  fronts  of  ladies 
dresses  at  the  period  these  were  in  fashion.  On  the  contrary,  in  bor- 
dered and  flounced  dresses,  hand  labor  had  no  chance  with  the 
machine. 

As  may  be  supposed,  these  machines  presented  an  apparently  in- 
surmountable obstacle  in  the  execution  of  a  series  of  repeats  in  a 
curved  line,  which  a  few  years  ago  was  one  of  the  problems  yet  to  be 
solved.  Mr.  James  Houldsworth,  the  present  proprietor,  however,  has 
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overcome  this  difficulty  in  suitable  fabrics,  by  constructing  an  em- 
broidering frame  for  insertion  into  the  machine,  on  which  the  fabric 
being  stretched  upon  elastic  cross  pieces,  and  screwed  up  to  the  de- 
sired curvature,  the  design  is  embroidered  in  a  right  line,  but  when 
the  fabric  regains  its  original  position  on  removal  from  the  frame,  this 
line  becomes  a  curve,  the  reverse  of  the  direction  in  which  it  was 
stretched. 

Embroidery  for  dresses  being  comparatively  out  of  fashion,  the  ma- 
chines are  chiefly  used  at  the  present  time  for  furniture  fabrics,  such 
as  window  curtains,  table  covers,  valences,  borderings,  and  goods  for 
foreign  markets,  of  which  there  are  before  you  some  admirable  speci- 
mens, all  produced  by  Messrs.  James  Ilouldsworth  &  Co.,  of  Man- 
chester. 

Some  of  the  capabilities  of  the  embroidering  machine  are  shown  in 
these  examples.  The  work  is  clear,  fine,  and  according  to  the  cha- 
racter of  the  design,  perfect  in  all  its  parts ;  whilst  the  advantage  of 
having  the  pattern  complete  on  both  sides  of  the  fabric  must  be  appa- 
rent to  every  one,  especially  in  table  covers  and  window  curtain  borders. 
Here  the  peculiar  action  of  the  machine  in  driving  the  needles  through 
at  a  perfect  right  angle,  and  returning  them  at  the  same  angle, 
becomes  of  great  value ;  not,  after  all,  that  the  two  sides  are  equally 
perfect,  yet  no  unpractised  eye  would  easily  detect  the  difference. 
When,  however,  the  hand  embroiderer  attempts  this  kind  of  effect, 
the  amount  of  attention  required  to  execute  the  work,  with  even  a 
moderate  degree  of  precision,  renders  the  operation  any  thing  but  an 
economical  one. 

An  example  of  work,  as  applied  to  linen  and  cotton  fabrics,  not 
previously  attempted  in  these  machines,  has  reached  me  to-day.  When 
the  operation  is  perfected  by  the  necessary  experience,  the  result  will 
no  doubt  be  satisfactory,  as  the  style  of  embroidery  is  well  adapted 
to  a  great  variety  of  articles  in  ladies'  dress. 

In  the  matter  of  design  as  applied  to  machine  embroidery,  it  must 
be  evident  that  there  are  certain  peculiarities  about  it  which  the  ar- 
tist, to  be  successful,  must  thoroughly  understand. 

The  repeats  of  the  pattern  must  all  be  either  one  inch  and  a  half 
wide,  or  multiples  of  that  width ;  that  is  to  say,  three,  four  and  a 
half  or  six  inches,  and  so  on.  The  vertical  range  may  be  said  to  be 
unlimited,  except  by  economy  of  production ;  for  by  means  of  the  roll- 
ers on  which  the  fabric  is  placed,  the  work  can  be  carried  even  into 
stripes,  as  indeed,  has  been  done  when  necessary.  In  making  a  work- 
ing design,  the  length  of  stitch  has  to  be  carefully  kept  in  view,  and 
the  angle  at  which  the  thread  will  lie  when  the  work  is  seen  as  a 
whole.  In  hand  embroidery  this  is  also  a  condition,  but  in  that  great 
masses  of  these  stitches  may  be  brought  together,  which  is  a  pecu- 
liarity of  Eastern  embroidery,  and  the  effect  produced  by  the  contrast- 
ing angles  at  which  the  thread  is  inserted  is  often  very  remarkable, 
especially  when  different  shades  of  the  same  tint  or  color  have  been 
employed.  In  machine  embroidery  this  kind  of  effect  cannot  be  imi- 
tated successfully  or  economically,  and  it  is  usual  to  keep  each  form 
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as  much  as  possible  to  one,  or,  at  most,  two  series  of  stitches.  Shaded 
effects,  however,  are  produced,  as  in  the  case  of  the  dress  embroidered 
for  Her  Majesty,  the  Queen,  by  djeing  the  silk  with  a  graduated  tint 
or  shade,  by  which  the  thread  is  dark  at  one  end  and  gradually  becomes 
light  at  the  other  end.  Pleasing  effects  are  thus  produced  in  a  Tery 
economical  manner,  even  in  what  are  called  self-colored  embroideries 
— say,  on  dark  green  merino,  embroidered  with  silk  shaded  from  dark 
to  light  green.  These  irregular  effects  of  light  and  shadow  are  not, 
however,  very  legitimate  when  viewed  artistically ;  but  for  this  the 
manufacturer  cares  quite  as  little  as  the  consumer.  If  the  thing  sells 
with  the  one,  and  "  looks  pretty  "  to  the  other,  that  is  enough  accord- 
ing to  the  art-creed  of  both. 

There  is  yet  another  point  which  in  the  smaller  patterns  it  is  of 
considerable  importance  for  the  designer  to  bear  in  mind.  Silk  at  40s. 
per  pound  is  too  costly  to  be  wasted,  therefore  it  is  desirable  that  each 
needleful  should  do  its  work,  and  that  no  fragments  should  remain  to 
cut  away  at  a  loss.  Hence  patterns  have  to  be  designed  to  the  needle- 
ful ;  and,  if  a  pattern,  however  excellent  in  the  abstract  it  may  be, 
consumed  one  needleful  and  36  inches  out  of  two  needlefuls  of  42  inches 
each,  it  would  be  considered  any  thing  but  sound  economy  in  machine 
embroidery  to  execute  it,  as  eight  inches  of  silk  would  be  lost  in  each 
needle  employed — a  waste  upon  any  extent  of  production  which  would 
astonish  those  who  are  not  in  the  habit  of  thinking  about  mere  frag- 
ments in  the  materials  of  manufacture.  It  will  at  once  be  seen  from 
this  fact  that  the  designs  for  machine  embroidery  must  ever  be  some- 
what peculiar,  and,  to  a  certain  extent,  limited  in  range  of  form,  and 
that  all  the  more  successful — certainly  the  most  economical — are  made 
almost  in  the  presence  of  the  machine  by  which  they  are  to  be  ex- 
ecuted, and,  for  the  most  part,  under  no  higher  inspiration  than  that 
of  a  species  of  artistic  measure  table,  such  as : — 

Two  needlefuls  make  one  flower. 

Three  flowers  make  one  repeat. 

Twenty  repeats  make  one  border. 

Four  borders  make  one  table  cover  decoration. 

One  can  thus  tell  almost  to  an  inch — certainly  to  a  yard — how  much 
silk  will  be  consumed  in  a  given  operation. 

It  will  now  be  asked,  "  Do  these  machines  begin  and  finish  their 
work  completely?"  Not  absolutely;  but  so  perfect  is  the  work  in  a 
well-arranged  pattern  that,  with  the  exception  of  the  cutting  out  of 
certain  ends  used  for  starting  points,  the  occasional  fastening  of  other 
ends,  and  the  insertion  here  and  there  of  a  stitch  by  hand,  the  work 
is  practically  finished  when  it  leaves  the  machine.  Experienced  hand 
embroiderers,  acquainted  with  the  peculiarities  of  machine  work,  are, 
however,  employed  to  look  it  over. 

As  a  branch  of  factory  labor  for  females,  none  is  so  healthy,  cer- 
tainly none  more  interesting. 

The  workers  are  generally  the  most  intelligent  of  their  class,  and 
their  wages  are  fully  remunerative  when  work  is  abundant ;  but  there 
is  one  great  drawback  in  the  economical  working  of  these  machines, 
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in  contradistinction  to  that  of  moat  other  manufacturing  agents.  The 
fashion  for  embroidery  fluctuates  very  much.  In  times  of  increased 
demand  there  is  great  anxiety  and  much  trouble  in  instructing  even 
the  generally  intelligent  girls  who  are  desirous  to  get  this  kind  of 
employment. 

A  sudden  change  of  fashion  throws  the  machines  out  of  work,  and 
with  them  the  workers,  and  when  a  demand  again  occurs,  fresh  hands 
ha?e  to  be  instructed.  Happily,  there  is  less  change  in  furniture 
fabrics  than  in  dresses,  and  thus  the  best  hands  are  retained  ready  for 
an  emergency  and  the  instruction  of  others ;  but  the  operative  classes 
are  now  keenly  alive  to  the  disagreeable  character  of  fluctuating  em- 
ployments, alike  to  employer  and  employed ;  and  thus  the  difficulty 
is  increased  even  to  such  a  house  as  that  of  the  proprietors  of  these 
machines,  whose  reputation  as  employers  of  factory  hands  has  always 
stood  so  high. 

In  concluding  this  attempt  to  explain  the  mechanical  principle  and 
economic  application  of  one  of  the  most  interesting  agents  which,  in 
the  progress  of  modern  invention,  has  been  brought  to  bear  upon  tex- 
tile decoration,  it  is  only  right  to  state  that  the  imperfections  of  the 
exposition  are  inherent  in  the  subject,  and  nothing  but  a  very  earnest 
desire  to  comply  with  the  wishes  of  the  managing  officers  of  the  So- 
ciety of  Arts,  that  a  popular  explanation  of  the  construction  and 
peculiarities  of  the  embroidering  machine  should  be  given  to  tho  mem- 
bers, would  have  induced  me  to  undertake  the  task,  under  the  many 
disadvantages  which  must  necessarily  arise  out  of  the  fact  that  my  con- 
nexion with  these  machines,  in  a  practical  form,  ceased  ten  years  ago, 
and  I  doubt  if  I  have  seen  them  more  than  three  times  in  the  interval. 

(To  be  Continued.) 


The  Explosion  on  the  Great  Eastern. 

The  cause  of  the  explosion  on  the  Great  Eastern  is  thus  explained 
in  the  Portland  correspondence  of  the  London  Times,  Sept.  11 : — 

44  In  order  fully  to  understand,  as  far  as  it  is  yet  known,  the  cause 
of  the  accident,  it  will  be  necessary  to  say  a  few  words  on  the  pecu- 
liar construction  of  the  two  forward  funnels  for  the  paddle  boilers.  In 
the  first  plans  for  the  vessel  it  was  determined,  in  order  to  economize 
the  heat  given  off  by  the  funnels,  and  to  keep  the  saloons  through 
which  they  passed  cool,  to  fit  them  all  with  what  is  termed  a  1  feed 
pipe  casing,*  rising  from  the  boilers  to  about  eight  feet  above  the  upper 
deck.  This  feed  pipe  casing  is  simply  a  double  or  outer  funnel  for  the 
length  we  have  stated,  the  inner  one,  as  usual,  carrying  off  the  smoke 
and  flame,  and  the  space  between  it  and  the  outer  casing  being  filled 
with  water.  The  water  is  pumped  in  at  the  top  of  the  casing  while 
cold,  and  gradually  passing  down  into  the  space  round  the  furnaces, 
becomes  greatly  heated,  when  it  is  discharged  into  the  boilers  by 
means  of  an  ordinary  stop-cock.  A  plan  by  which  so  much  coolness 
is  supposed  to  be  gained  in  the  berths  and  saloons,  and  so  much  fuel 
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saved  by  the  ample  supply  of  hot  water  to  the  boilers,  promises  such 
obvious  advantages  that  for  the  last  ten  years  attempts  of  every  kind 
have  been  made  to  carry  out  the  principle  successfully  on  board  most 
of  the  sea-going  steamers.  In  no  one  instance  has  the  plan  ever  yet 
succeeded.  In  but  too  many  cases  the  funnels  have  done  what  the  fun- 
nel of  the  Great  Eastern  did  on  such  a  colossal  scale  last  Friday  even- 
ing. When  such  an  accident  has  not  occurred,  the  pressure  of  the 
column  of  water  upon  the  base  of  the  funnel  near  the  furnaces  has 
been  so  great  as  to  cause  them,  when  strained  in  bad  weather  or  worn 
by  long  use,  to  leak  into  the  fires  and  extinguish  them  more  or  less 
rapidly.  Any  one  the  least  conversant  with  boiler  mechanism  will  see, 
too,  at  a  glance,  that  the  safety  of  the  whole  affair  depends  upon  the 
stop-cock  which  lets  off  the  water  into  the  boilers  being  watched  with 
unremitting  vigilance.  The  neglect  of  this  for  half  an  hour  would 
allow  steam  to  generate  in  the  casing,  which  would  then,  in  plain  terms, 
become  a  gigantic  boiler,  without  a  valve  or  any  means  of  letting  off 
its  steam,  save  by  blowing  up.  This  was  the  apparatus  which,  as  I  have 
explained,  in  order  to  economize  heat  and  cool  the  saloons,  it  was  pro- 
posed to  introduce  on  board  the  Great  Eastern  in  the  three  funnels  to 
the  screw  engine,  and  the  two  forward  funnels  for  the  paddles.  Messrs. 
Bolton  and  Watt  were  entrusted  with  the  construction  of  the  screw 
engines  and  boilers,  and  they  at  once  firmly  refused  to  have  any  such 
casing  round  their  funnels,  or  attached  to  their  engines  in  any  way 
whatever.  I  am  not  aware  of  the  precise  reason  on  which  they  grounded 
their  refusal,  though  doubtless  they  rested  mainly  on  the  obvious  fact, 
that  the  plan  had  been  tried  over  and  over  again  and  always  failed, 
with  more  or  less  of  inconvenience  or  disaster.  The  plan,  however, 
was  adopted  for  the  two  paddle  funnels,  though  at  about  that  time  the 
Collins'  line  of  steamers,  which  had  tried  the  plan  for  nearly  three 
years,  discarded  it  as  often  dangerous  and  always  worthless.  The  cas- 
ings of  the  two  forward  funnels  of  the  Great  Eastern  held  each  about 
6even  or  eight  tons  of  water,  and  the  forward  one,  at  least,  it  is  now 
evident,  might  have  exploded  at  any  moment  during  the  voyage,  when 
the  grand  saloon  was  filled  with  the  visitors  on  board  to  listen  to  the 
admirable  music  of  the  ship's  band." 

The  explosion  is  thus  described  by  the  same  correspondent : 
"  The  visitors  who  were  passengers  on  board  numbered  about  100, 
and,  as  may  readily  be  believed,  included  among  them  some  of  the 
most  distinguished  navigators,  engineers,  and  scientific  men  in  Europe. 
All,  as  usual,  were  assembled  at  dinner  at  about  5J  o'clock  on  Friday, 
when  before  the  dessert  came  on,  two  gentlemen  left  the  Chairman's 
table  to  look  at  the  coast  near  Hastings.  Mr.  Campbell,  the  Marquis 
of  Stafford,  Earl  of  Mount  Charles,  Lord  Alfred  Paget,  and  a  few 
others  followed,  without  waiting  for  dessert.  The  departure  of  these 
gentlemen  from  the  saloon,  as  it  happened,  broke  up  the  dinner  party, 
and  instead  of  retiring  to  the  grand  saloon,  as  usual,  nearly  all  the 
visitors  came  on  deck,  and  went  right  forward  in  the  bows.  About  30 
remained  at  table — a  few  were  on  the  bridge  with  Mr.  Campbell,  and 
thus,  by  a  most  merciful  interposition,  it  happened,  for  the  first  time 
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during  the  voyage,  that  there  was  no  one  sitting  in  the  grand  saloon, 
and  no  one  on  the  little  raised  deck  round  the  foremost  funnel.  One 
or  two  gentlemen  were  congratulating  Mr.  Campbell  on  the  almost 
marvellous  success  of  the  ship,  when  in  the  space  of  a  second  there 
was  a  terrific  explosion.   The  forward  part  of  the  deck  appeared  to 
spring  like  a  mine,  blowing  the  funnel  up  into  the  air.   There  was  a 
confused  heavy  roar,  amid  which  came  the  awful  crash  of  timber  and 
iron  mingled  together  with  frightful  uproar,  and  then  all  was  hidden, 
in  a  rush  of  steam.  Blinded  and  almost  stunned  by  the  overwhelming 
concussion,  those  on  the  bridge  stood  motionless  in  the  white  vapor  till 
they  were  reminded  of  the  necessity  of  seeking  shelter  by  the  shower 
of  wreck — glass,  gilt  work,  saloon  ornaments,  and  pieces  of  wood, 
which  began  to  fall  like  rain  in  all  directions.   The  prolonged  clatter 
of  these  as  they  fell  prevented  any  one  aft  the  bridge  from  moving, 
and  though  all  knew  that  a  fearful  accident  had  occurred  nono  were 
aware  of  its  extent,  or  what  was  likely  next  to  happen.  After  a  short 
interval,  during  which  the  white  steam  still  obscured  all  aft  the  funnel, 
Captain  Comstock,  who  was  on  the  bridge,  tried  to  see  what  hud  oc- 
curred, but  ho  could  only  ascertain,  by  peering  over  the  edge  of  the 
paddle-box,  that  the  vessel's  sides  were  uninjured,  and  the  engines  still 
going.    Gradually  then,  as  the  steam  cleared  off,  the  foremost  funnel 
could  be  seen  lying  like  a  log  across  the  deck,  which  was  covered  with 
bits  of  glass,  gilding,  fragments  of  curtains  and  silk  hangings,  window 
frames,  scraps  of  wood  blown  into  splinters,  and  a  mass  of  fragments, 
which  had  evidently  come  from  the  cabin  fittings  of  tho  lower  deck, 
beneath  the  grand  saloon.  In  the  middle  was  a  great  heap  of  rubbish 
where  the  funnel  had  stood,  from  which  the  condensed  steam  was  rush- 
ing up  in  a  white,  and  therefore  not  hot,  vapor,  but  enough  to  hide 
completely  all  that  had  happened  below.   In  another  minute  all  the 
passengers  came  rushing  toward  the  spot.    The  20  or  30  who  had 
remained  at  table  in  the  saloon  next  that  which  blew  up  came  on  deck 
also,  and  it  will  give  your  readers  some  idea  of  the  gigantic  strength 
of  the  vessel  when  I  tell  them  that  these  latter  until  they  actually  saw 
the  smash,  were  almost  unaware  of  the  terrific  explosion  which  had 
occurred  beside  them.   It  was  only  the  dull,  heavy  roar,  followed  by 
the  rattling  of  fragments  as  they  rained  down  on  and  through  the  sky- 
lights, which  warned  them  that  something  dreadful  had  occurred.  Still 
none  knew  what  had  really  happened  or  what  injury  the  vessel  had 
sustained.  Capt.  Harrison,  who  was  aft  at  the  moment,  rushed  forward, 
and,  seizing  a  rope,  lowered  himself  down  through  the  steam  into  the 
wreck  of  the  grand  saloon,  and,  calling  to  six  men  to  follow  him^be- 
gan  a  search  among  the  ruins  for  those  who  might  have  been  below. 
The  only  one  in  the  apartment  was  his  own  little  daughter,  who  had 
just  arrived  at  the  after  part  at  tho  moment  of  the  explosion,  and  who, 
completely  sheltered  by  the  wrought  iron  bulkhead,  had  escaped,  by  a 
miracle,  totally  unhurt.  Capt.  Harrison  merely  gave  the  order  to  pass 
her  up  through  the  sky-lights,  and  continued  his  search.  This  was  no 
easy  matter.  The  wreck  and  rubbish  piled  in  all  directions  in  the  ladies' 
small  saloon!  forward  of  the  funnel,  mado  it  difficult  to  move  about. 
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The  steam  hid  almost  every  object ;  the  place  was  broken,  the  floor  in 
parts  upheaved  and  riven,  so  as  to  show  a  still  more  frightful  smash  in 
the  saloons  and  cabins  below.  Through  these  apertures  the  bright 
glare  beneath  the  lower  deck  of  all  showed  that  the  furnace  doors  had 
either  been  blown  open  or  blown  away,  and  the  funnel  being  gone,  the 
draft  was  down  the  remains  of  the  chimney,  forcing  out  the  flames  and 
ashes  in  a  fierce  and  dangerous  stream.  This,  as  the  embers  touched 
water,  sent  up  a  close,  suffocating  air — half  steam,  half  gas — in  which 
it  was  difficult  to  see,  and  almost  impossible  to  breathe. 

In  the  meantime,  most  on  board,  including  the  visitors,  took  steps 
to  restore  order  and  confidence.  As  I  have  already  said,  there  were 
fortunately  no  holiday  tourists  there,  or  the  matter  would  have  been 
much  worse.  Some  of  the  ablest  engineers  and  machinists  were  on 
deck,  who  could  pretty  well  guess  what  had  happened,  and  what  worse 
might  follow.  A  funnel,  filled  similarly  to  that  which  had  blown  up, 
was  evidently  getting  intensely  hot,  and  of  those  present  none  knew 
to  what  extent  its  "jacket,"  or  outer  casing,  had  been  damaged,  or 
now  soon  it  might  explode.  Mr.  Scott  Russell,  followed  by  one  or  two 
engineers,  at  onco  went  below  to  the  furnaces  of  these  boilers,  and 
ordered  the  steam  to  be  blown  off,  the  speed  of  the  engines  to  be  re- 
duced, and  every  precaution  taken  to  guard  against  mishap.  Mr.  Camp- 
bell remained  calm  and  collected  on  deck,  getting  the  crew  forward 
and  preventing  any  unnecessary  alarm.  Some  of  the  men  instantly 
went  below  to  search  for  those  employed  in  the  stoke-holes,  whom  it 
was  now  evident  must  be  fearfully  injured,  if  indeed  alive.  Mr.  Trot- 
man,  with  one  or  two  others,  went  below  to  the  lower  deck  cabins, 
where  one  at  least  was  known  to  be  covered  by  the  wreck,  while  Capt. 
Harrison  came  on  deck  and  ordered  the  ship's  course  to  be  altered 
toward  the  land  till  it  could  be  ascertained  that  there  was  no  immediate 
danger  from  fire  or  injury  to  the  frame  of  the  vessel  below.  The 
former  risk  appeared  to  be  the  most  imminent,  as  the  flames  were  still 
rushing  fiercely  from  the  furnace  doors.  The  hose  was  therefore  or- 
dered to  be  laid  on,  and  instant  preparations  made  for  extinguishing 
the  fires. 

The  hose  was  got  at  once  into  play,  and  a  stream  of  water  was  pour- 
ed down  into  tho  stoke-hole  beneath  the  lower  deck,  so  as  in  a  few 
minutes  to  quench  the  fire  in  the  furnaces,  and  put  at  rest  all  fear  of 
danger  from  that  source.  Within  twenty  minutes  after  the  blow-up 
the  real  cause  and  nature  of  the  mishap  was  known,  and  the  total 
safety  of  all  the  engines  and  after  boilers  was  definitely  ascertained. 
Fearful  as  was  the  explosion,  it  was  seen  that,  owing  to  the  immense 
strength  of  the  ship,  its  violence  had  been  entirely  confined  to  the 
compartment  in  which  it  had  occurred,  and  it  was  determined  to 
resume  the  original  course  and  steer  for  Portland.  All  danger  from 
fire  or  another  explosion  being  now  at  an  end,  those  who  chose  were 
enabled  to  go  down  and  examine  for  themselves  the  scene  of  the  dis- 
aster. The  litter  on  the  deck  showed  that  in  the  compartment  in 
which  it  had  taken  place,  and  where  it  was  confined  by  the  wrought 
iron  bulkheads,  it  had  been  wide  and  general.    The  fore  part  of  Mr. 
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Grace's  beautiful  saloon  was  a  pile  of  glittering  rubbish,  a  mere  con- 
fused mass  of  boards,  carpet  shreds,  hangings,  mirrors,  gilt  frames, 
and  splinters  of  ornaments;  the  rich  gilt  castings  were  broken  and 
thrown  down,  the  brass  work  ripped,  the  handsome  cast  iron  columns 
round  the  funnel  overturned  and  strewed  about.  In  the  more  forward 
part,  a  state  sitting-room  for  ladies,  every  single  thing  was  destroyed, 
and  the  wooden  flooring  broken  and  wrenched  up.    What  the  conse- 
quence would  have  been  if  it  had  taken  place  an  hour  later,  when  the 
visitors  would  be  sitting  in  the  saloon,  is  almost  fearful  to  think  upon. 
But  the  damage  in  this  part  seemed  a  mere  bagatelle  when  compared 
with  the  ravages  among  the  lower  deck  cabins  beneath.    It  was  diffi- 
cult to  go  down  there,  for  the  whole  place  was  filled  with  fragments 
of  boards,  chairs,  beds,  cabin  fittings,  broken  steam  pipes  and  syphon- 
tubes,  torn-out  rivets,  and  masses  of  the  inner  and  outer  funnels  rent 
to  pieces  like  calico,  and  lying  about  like  heaps  of  crumpled  cardboard. 
Everything  was  in  literal  fragments.    The  course  of  the  explosion 
could  then  be  seen  at  once.   The  water,  or  rather  steam,  in  the  casing 
had  crushed  in  the  inner  casing,  blowing  up  the  funnel  above  deck, 
while  both  funnels  below  it  were  torn  to  pieces,  and  hurled  about, 
sometimes  in  single  rivets  or  scraps  no  longer  than  one's  hand,  some- 
times in  crumpled  up  lumps  weighing  several  hundred  weight.  Be- 
neath this  deck,  toward  the  stoke-hole,  where  the  remnants  of  the  fun- 
nel left  a  yawning  hole  like  an  extinct  volcano,  the  force  of  the  explo- 
sion was  still  more  manifest.    Not  only  was  the  iron  compartment 
nearest  to  the  boiler  partly  rent  and  pushed  back,  but  one  of  the  main 
deck  beams,  an  enormously  massive  wrought  iron  girder  about  two  feet 
deep,  and  strengthened  with  angle  irons,  was  wrenched  back  and 
nearly  bent  in  halves.   In  some  parts  the  explosion  seems  to  have 
acted  with  the  capricious  violence  of  lightning.  Thus,  in  the  grand 
saloon  the  two  largest  mirrors  on  each  side  of  it,  running  fore  and  aft, 
were  quite  unbroken,  though  the  silvering  was  boiled  off  the  backs  of 
both  by  the  heat  of  the  steam.  By  the  side  of  these  glasses  cast  iron 
columns  were  bent  and  broken,  and  mirrors  at  four  times  the  distance 
from  the  seat  of  the  disaster  were  almost  pulverized,  and  their  fram- 
ings even  destroyed.  The  beautiful  oak  stair-cases  descending  to  the 
saloons  were  blown  up  like  card-work ;  yet  not  a  book  on  the  library 
shelves,  close  to  the  funnel,  was  stirred.   At  the  bottom  of  the  stoke- 
hole I  found  one  of  the  gilt  framings,  which  were  placed  round  the 
windows  of  the  saloon ;  it  was  perfectly  uninjured.  For  your  readers 
to  understand  this  singularity  they  must  suppose  one  house — say  num- 
ber eight— to  have  had  an  explosion  in  its  cellar,  and  among  the  ruin 
is  found  uninjured,  a  drawing-room  picture  belonging  to  the  next  door 
neighbor  at  number  nine.   Ihe  boiler,  so  far  as  can  be  judged  from  a 
superficial  examination,  stands  firm ;  a  close  scrutiny,  however,  will  be 
necessary  to  enable  the  engineers  to  determine  whether  any  part  of  it, 
more  especially  its  tubes,  are  injured.  It  seems  almost  too  much  to 
hope  that  when  such  a  severe  concussion  was  experienced,  it  can  have 
escaped  entirely  without  injury.  Near  and  upon  the  boiler  lie  scraps 
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and  morsels  of  the  funnels,  which  show  where  the  first  tearing  away 
commenced  before  the  inner  casing  was  blown  up  to  the  deck. 

The  Coroner's  inquest  on  the  bodies  of  the  five  unfortunate  stokers 
— John  Bovd,  Michael  Mahon,  Michael  McRoy,  Robert  Adams,  and 
Richard  Edwards — was  held  at  the  Town  Hall  at  Weymouth,  before 
Mr.  Henry  Lock,  the  Coroner  for  Dorset. 

The  first  witness  examined  was  James  Briscoe,  the  junior  engineer 
of  the  paddle  engine  department,  who  said  that  it  was  his  duty  to  at- 
tend to  the  direction  of  the  engineers  in  charge  of  the  paddle  engines 
on  duty,  and  to  render  assistance  under  their  direction.  He  was  told 
not  to  meddle  with  or  make  himself  responsible  for  any  of  the  cocks  or 
valves.  The  donkey-engine  which  pumped  into  the  boiler  was  out  of 
order,  and  did  not  perform  its  duty  satisfactorily.  The  donkey-engine 
on  the  port  side  of  the  ship  in  the  forward  stoke-hole  had  broken  down. 
One  minute  before  the  explosion,  Mr.  M'Lennan,  the  Chief  Engineer 
of  the  ship,  came  down  to  witness,  and  looked  to  the  saturation  of  the 
water  in  the  boilers,  and  said,  on  leaving,  that  everything  seemed  right; 
knew  that  the  bursting  of  the  water-heater  round  the  forward  funnel 
caused  the  explosion.  At  the  time  of  the  explosion,  the  boilers  were 
not  being  fed  from  the  casing,  which  was  evident  from  the  low  tem- 
perature of  the  water  going  into  the  boiler.  They  had  ceased  to  feed 
the  boilers  from  the  water  casing,  he  believed,  to  get  a  greater  amount 
of  water  into  the  boiler.  If  the  water  casing  had  been  regularly  kept 
supplied  with  water,  and  a  continual  flow  in  and  out,  the  accident 
would  not  have  happened.  There  were  two  stand-pipes  to  the  water 
casing,  which,  if  open,  would  have  prevented  it. 

Mr.  Brenton,  one  of  Mr.  Brunei's  principal  engineers,  was  called  to 
give  evidence  to  the  probable  cause  of  the  accident.  Witness  was  ac- 
companied in  his  examination  by  Mr.  M'Connel  (the  Engineer  of  the 
North-Western  Railway),  Mr.  Scott  Russell,  Mr.  Smith  (the  inventor 
of  the  screw-propeller),  Mr.W.  Smith  (a  civil  engineer),  and  Mr.  Bates, 
who  represented  the  firm  of  Bolton  &  Watt.  Witness  and  those  with 
him  came  to  a  conclusion  as  to  the  cause  of  the  accident.  The  double 
funnel  casing  was  not  always  applied  to  other  steam  boilers.  The  fact 
of  the  wood-work  around  the  funnel  being  blown  away  led  witness  to 
see  the  cause  of  the  accident  without  the  drawings  or  explanations. — 
They  ascertained  that  the  funnel  was  double  for  40  feet  of  its  length, 
the  inside  one  being'6  feet  in  diameter,  and  the  outside  one  7  feet,  leav- 
ing a  space  of  6  inches  between  the  two  all  round.  The  water  was  con- 
tained between  the  two ;  the  explosion  took  place  about  half  way  down, 
near  the  lower  deck.  The  inner  casing  was  collapsed,  and  the  outer 
one  burst  out.  The  object  of  the  casing  was  to  prevent  the  water  being 
led  direct  to  the  boilers.  There  was  an  apparatus  provided  to  prevent 
any  excessive  pressure  accumulating  in  the  water-jacket.  This  appa- 
ratus consisted  of  a  "stand-pipe,"  which  was  carried  to  near  the  level 
of  the  top  of  the  funnel,  and  communicated  with  the  water-jacket,  con- 
stituting a  safety-valve.  Being  open  at  top,  as  soon  as  the  pressure 
increases  it  runs  out  of  the  "stand-pipe."  The  height  of  the  column 
of  water  regulated  the  pressure  in  the  jackets.   From  inquiry,  they 
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learned  that  the  feed-water  for  the  boiler  was  sent  direct  to  the  boiler, 
without  passing  through  the  funnel,  as  the  donkey-engines  did  not 
work  satisfactorily ;  one  of  them  being  disabled,  the  other  had  to  do 
the  work  of  two.  That  accounted  for  the  fact  of  the  communication 
between  the  boilers  and  the  casing  being  shut  off.  An  explosion  ought 
not  to  have  occurred  if  the  "stand-pipe"  was  in  operation.  Their  at- 
tention was  called  to  the  state  of  the  stand-pipe,  and  they  found  at  the 
bottom  of  it  a  plug  capable  of  being  turned.  It  was  shut  off,  leaving 
no  vent  for  the  steam  generated  in  the  case.  If  the  "stand-pipe"  had 
been  in  operation,  or  if  the  feed  was  continued  through  the  jacket,  the 
explosion  would  not  have  occurred.  The  steam  must  have  gone  on 
generating  till  the  cylinder  burst.  No  one  seemed  to  know  how,  when, 
or  by  whom  the  cock  was  shut.  Two  or  three  days  before  the  ship 
sailed,  the  "stand-pipe"  not  being  high  enough,  a  piece  was  added  to 
it,  so  that  up  to  that  time  the  cock  must  have  been  open.  It  was  sup- 
posed to  have  been  closed  by  some  workman  for  some  purpose,  and 
not  to  have  been  again  opened.  If  the  cock  had  been  taken  off,  the 
accident  could  never  have  happened.  The  cock  was  put  on  to  test  the 
cases  by  hydraulic  pressure,  and  had  not  been  removed.  The  cock 
could  not  have  been  closed  by  the  force  of  the  explosion,  or,  indeed, 
witness  could  not  conceive  the  accident  occurring. 

The  inquest  was  resumed  next  day,  Mr.  John  Scott  Russell  having 
come  from  London  to  be  present. 

Mr.  John  Dickson,  foreman  to  Mr.  Russell,  and  under  whose  superin- 
tendence the  machinery  of  the  paddle  engines  was  fitted,  was  also  pre- 
sent, and  Mr.  M'Lennan,  the  Chief  Engineer  of  the  Great  Eastern, 

The  Coroner  said  that,  on  the  opening  of  the  inquest,  h6  at  once 
considered  that  it  was  a  case  which  ought  to  be  adjourned,  in  order 
that  the  Jury  might  have  the  assistance  of  some  of  the  surveyors  from 
the  Board  of  Trade.  He  had  accordingly  communicated  with  the  Board 
of  Trade,  and  received  a  letter  in  reply  the  previous  day,  which  stated 
that  it  was  impossible  that  Capt.  Robertson,  the  Surveyor-General, 
could  attend  the  inquiry  before  Saturday  next.  He  therefore  thought 
that,  under  those  circumstances,  it  would  be  most  advisable  that  the 
Jury  should  have  the  benefit  of  the  experience  of  those  officers,  and, 
with  their  permission,  he  would  adjourn  further  proceedings  till  Sat- 
urday morning  at  nine  o'clock.  He  (the  Coroner)  trusted  that  both 
the  Company  and  Mr.  Scott  Russell  would  be  ready  on  that  occasion 
with  any  evidence  which  could  throw  the  smallest  light  upon  the  causes 
which  had  led  to  so  disastrous  an  accident. 

Mr.  Scott  Russell  said  that  it  would  be  proved  by  witnesses  that  the 
cock  of  the  valve  was  open  on  Tuesday,  and  when  the  vessel  left  the 
river  on  Wednesday. 

The  inquiry  was  then  adjourned  till  Saturday  morning. 

The  interest  evinced  by  the  public  in  this  part  of  the  country  in  all 
relating  to  the  ship  seems  as  great  as  ever.  Nearly  6000  persons  paid 
their  half-crowns  to  go  on  board,  and  promenaded  the  deck  all  day, 
defying  the  squalls  of  wind  and  rain  with  an  endurance  worthy  of  a 
better  cause. 
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The  repair  of  the  damages  inflicted  by  the  explosion  has  already 
commenced,  Mr.  Scott  Russell  having  contracted  to  restore  the  whole 
for  £  5000.  If  it  should  turn  out  that  either  of  the  forward  boilers  hare 
been  injured,  .£5000  will  scarcely  suffice  for  the  entire  restoration. — 
from  the  fact  of  there  having  been  no  escape  of  steam  from  either  of 
the  boilers  at  the  time  of  the  explosion,  when  there  was  a  pressure  on 
each  of  22  lbs.,  it  is  believed  that  they  have  escaped  without  material 
injury.  The  mere  joinery  of  the  cabin  fittings  and  the  redecoration  of 
the  grand  saloon  can,  and  doubtless  will,  soon  be  completed.  With  the 
ironwork,  however,  it  is  a  different  affair.  All  this  must  be  executed 
in  London  from  the  working  drawings  of  the  vessel,  and  sent  down 
piece-meal  by  rail  to  Weymouth,  where  it  can  be  bolted  together  on 
board  the  ship.  Mr.  Scott  Russell's  contract  is  to  finish  the  whole  ship 
in  her  former  state  as  she  left  the  river,  within  three  weeks. 


New  Action  of  Light. 

The  Abbe  Moigno  gives  us  still  a  new  and  curious  result  of  the  re- 
searches of  M.  Niepce  de  St.  Victor.  If  a  solution  of  starch  or  dex- 
trine be  subjected  to  the  action  of  solar  light  for  a  short  time,  (say  for 
a  quarter  of  an  hour,  if  there  be  but  a  very  small  quantity  of  matter) 
it  will  be  found  to  be  completely  changed  into  glucose,  (grape  sugar) 
whose  presence  is  easily  recognised  by  the  ordinary  reactions  ;  and 
even  by  its  sweet  taste.  M.  Niepce  thinks  that  he  has  determined  that 
by  surrounding  the  bunches  of  grapes  in  the  early  part  of  autumn  by 
bags  of  white  paper  dipped  in  tartaric  acid,  not  only  their  ripening 
is  hastened,  but  the  quantity  of  sugar  which  they  contain  is  greatly 
increased.  Tartaric  acid  is  now  well-known  to  have  the  power  of  stor- 
ing up  the  light  in  the  condition  of  chemical  efficacy. 

Cosmos,  1st  July,  1859,  p.  12. 


Approximate  Quadrature  of  the  Circle. 

We  take  from  the  Cosmos  the  following  pretty  geometrical  construc- 
tion for  an  approximate  quadrature  of  the  circle: — 

Describe  the  given  circle,  and  let  ad  be  a  diameter.  From  A  set  off 
the  quadrant  A  c,  and  from  c  set  off  in  the  same  direction  an  arc  ac 
=  60°.  Bisect  the  chord  AC  in  E ;  and  from  A  draw  a  E,  and  prolong 
it  until  it  meets  the  circumference  in  F.  Then  will  a  f  be  the  side  oi 
a  square  whose  area  is  approximately  equal  to  that  of  the  circle. 

The  difference  of  the  areas  is  about  -=-r* 


The  Use  of  Soluble  Glass  for  Preventing  Combustion  of  Wood. 

The  English  government  have  caused  experiments  to  be  made  oa 
wood  prepared  in  the  following  way :  first,  it  was  painted  over  with 
two  or  three  coats  of  a  feeble  solution  of  the  glass  (1  yqL  of  the 
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siropy  solution  to  3  of  water).  The  wood  absorbs  this  freely.  When 
these  coats  were  nearly  dry,  a  coating  of  ordinary  whitewash  was 
given,  and,  when  this  again  was  nearly  dry,  it  was  fixed  by  a  stronger 
solution  of  the  soluble  glass  (2  vols,  of  sirop  to  3  of  water).  A  second 
application  of  this  will  not  be  necessary,  unless  the  whitewash  has 
been  too  thick. 

The  experiments  showed  that  wood  thus  prepared  is  almost  incom- 
bustible, and  that  it  does  not  scale  or  split  off  when  the  wood  becomes 
hot ;  rain  has  no  action  on  it ;  a  long  exposure  to  a  powerful  jet  of 
water  partially  washed  it  off.  One  pound  of  soluble  glass  was  suffi- 
cient for  a  surface  of  a  square  yard. 


252  feet. 
3S    "    8  inches. 


19 
26 
16 


it 
it 


2 
8 


ii 


For  the  Journal  of  the  Franklin  Institute. 

Particulars  of  the  Steamer  De  Soto. 

Hull  built  by  Lawrence  &  Foulkes.    Machinery  by  Morgan  Iron 
Works,  New  York.    Intended  service,  New  Orleans  and  New  York. 
Hull. — 

Length  on  deck,  from  Tore  part  of  stem  to  after  part  of 

stern  post,  above  the  *j>ar  deck,        .  . 

Breadth  of  beam  at  midship  section. 

Floor  timber,  at  throat — molded,  16  ins. — aided,  14  ins. 

Frames — apart  at  centres,  28  inches — strapped  with  dia- 
gonal and  double  laid  iron  straps,  4x1  inches. 

Depth  of  hold, 

•*  to  spar  deck, 

Draft  of  water  at  load  line,    .  .  • 

Area  of  immersed  midship  section  at  this  draft,  530  v\.  ft. 

Tonnage,  custom-house,  .  1600. 

Masts  and  rig— Brig. 

Esgine. — Vertical  beam. 

Diameter  of  cylinder,  .  . 
Length  of  stroke,  .  . 

Maximum  pressure  of  steam  in  pounds,  .  20. 

Cut-off- half  atroke. 

Maximum  revolutions  per  minute,  .  19. 

Boilrbs. — Two— Single  return  flued. 

Length  of  boilers,  .  . 

Breadth  44 

Height       "       exclusive  of  steam  chimney, 
Number  of  furnaces,    .  .        (3  in  each.)  6. 

Breadth         44  .  .  38  &  44 

Length  of  grate  bars,    •  .  .7 

Number  of  flues,  .  .  3fi. 

Internal  diameter  of  flues,      8,  10,  1 1,  12,  13,  and  16  in. 
length  of  flues.  .  .  19  ft.  6  in.  and  13 

Diameter  of  smoke  pipe,  .  .  6 

Height  44  .  .  .32 

Description  of  coal,       .  .  Anthracite. 

Paddlb  Wbkrls. — 

Diameter,        .  .  .  •  30 

Length  of  blades,       .  •  •  0 

Depth 


65  inches. 
1 1  feet. 
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FRANKLIN  INSTITUTE. 


Proceedings  of  the  Stated  Monthly  Meeting,  September  15,  1859. 

William  B.  Atkinson,  President  P.  T.,  in  the  chair. 

Isaac  B.  Garrigues,  Recording  Secretary. 

The  minutes  of  the  last  meeting  were  read  and  approved. 

A  letter  from  the  Mercantile  Library  Association,  of  the  City  of 
New  York,  was  read. 

Donations  to  the  Library  were  received  from  the  Institute  of  Actu- 
aries, London ;  the  Commissioners  of  Patents,  Washington,  D.  C. ;  the 
Mercantile  Library  Association,  City  of  New  York;  Profs.  J.  C.  Cres- 
pon  and  J.  F.  Frazer,  and  Messrs.  Jones,  White,  &  McCurdy,  and 
H.  P.  M.  Birkinbine,  Philadelphia. 

The  Periodicals  received  in  exchange  for  the  Journal  of  the  Insti- 
tute, were  laid  on  the  table. 

The  Treasurer's  statement  of  the  receipts  and  payments  for  the 
month  of  August,  was  read. 

The  Board  of  Managers  and  Standing  Committees  reported  their 
minutes. 

The  Committee  on  Exhibitions  reported  that,  at  their  stated  meet- 
ing held  August  Dth,  they  awarded  a  first  class  premium  to  Appleton, 
Tracy  &  Co.,  of  Philadelphia,  for  their  American  Watches,  and  to 
John  F.  Mascher  of  Philadelphia,  for  his  llailway  Timing  Clock,  on 
the  reports  of  the  Committee  on  Science  and  the  Arts. 

Candidates  for  membership  in  the  Institute  (6)  were  proposed,  and 
the  candidates  (5)  proposed  at  the  last  meeting  were  duly  elected. 

A  number  of  photographic  views  of  the  extension  of  the  Philadel- 
phia Water  Works,  were  then  presented  by  H.  P.  M.  Birkinbine,  Esq. 

Mr.  P.  Shreiner  presented  his  patent  stove,  which  he  illustrated  by 
a  model  and  drawing,  and  explaiued  as  follows : — It  does  away  the 
objection  usually  made  to  iron  cylinders,  by  forming  air-tubes  out  of 
a  portion  of  the  cylinder,  and  causing  a  strong  current  of  air  to  pass 
along  the  cylinder  to  the  drums  placed  in  the  interior  of  the  furnace. 
This  is  perfectly  gas  tight  at  the  top,  and  by  an  increased  rush  of  cold 
air  through  the  tubes,  prevents  the  cylinder  and  drums  from  becoming 
red  hot,  thus  securing  a  more  healthful  heat.  By  retaining  in  a  cylin- 
der or  chamber  above  the  fire-pot,  and  taking  it  rapidly  out  of  the 
retainer,  by  the  introduction  of  cold  air  by  means  of  an  extra  cylin- 
der which  surrounds  the  retainer,  the  heat  is  prevented  from  escaping 
through  the  smoke-pipe,  but  is  distributed  through  the  apartments  of 
the  building.  The  smoke  and  gas  are  consumed  by  being  compressed 
or  forced  back  in  contact  with  the  fire.  The  gas  being  consumed,  one 
source  of  destruction  to  the  chimney  is  removed — the  formation  of 
sulphuric  acid  by  admixture  with  the  oxygen  of  the  air. 

He  also  showed  how  his  invention  radiated  the  heat  in  direct  lines 
from  all  parts  of  its  surface,  and,  by  being  encased,  produced  a  double 
air  heater.   An  ordinary  heater  with  but  capacity  sufficient  to  heat 
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one  room,  by  his  improvement,  can  be  increased  in  heating  power  so 
as  to  produce  sufficient  to  heat  an  additional  room  of  equal  dimensions 
above.  He  claims  a  great  saving  of  fuel,  and  freedom  from  dust  in 
the  room  in  which  it  is  placed. 

It  is  equally  advantageous  for  cooking  purposes,  but  want  of  timo 
has  prevented  the  inventor  from  furnishing  models  elucidating  all  its 
advantages. 

One  has  been  ordered,  and  is  now  being  prepared,  for  the  State 
Normal  School  at  Millersville,  Lancaster  County. 

Mr.  Raif  exhibited  a  small  model  of  a  machine  to  print  the  names 
of  subscribers  on  newspapers,  &c.  It  is  a  series  of  type  boxes  on  an 
endless  band ;  and,  by  depressing  a  lever,  the  letters  are  inked,  and 
the  paper  brought  up,  printed  and  pushed  off,  ready  for  the  next. 

Mr.  I.  N.  Coffin  exhibited  a  Batchelder's  Lamp  for  burning  coal  oils 
without  a  chimney,  for  which  he  obtained  a  patent  Dec.  28,  1858.  He 
stated  that  this  lamp  is  designed  for  burning  all  kinds  of  coal  oils 
without  employing  the  common  glass  chimney,  and  thus  avoiding  the 
expense  of  their  breaking  and  the  inconvenience  of  the  lamp  getting 
out  of  order  from  that  cause,  and  also  to  obtain  the  greatest  amount 
of  illumination  from  the  combustion  of  a  given  amount  of  oil.  The 
invention  consists  in  the  use  of  tapers  or  wick  tubes,  placed  below  and 
on  both  sides  of  a  flat  wick  tube  or  main  illuminating  burner,  in  com- 
bination with  a  suitable  cap,  thus  supplying  sufficient  oxygen  com- 
pletely to  burn  the  oil  without  a  chimney,  and  also  without  raising 
the  cap  so  as  to  obscure  a  large  portion  of  the  flame.  The  lower  part 
of  the  cap  is  screwed  upon  the  lamp  in  the  usual  manner.  Above  this 
is  a  reticulated  ring  for  the  purpose  of  admitting  air  under  the  wick 
cap,  which  is  slotted  at  the  top  to  fit  a  flat  wick.  This  ring  is  remov- 
able for  the  purpose  of  cleaning.  By  the  contraction  of  the  cap  near 
the  top,  the  air  is  concentrated  upon  the  flame.  Into  the  lower  part 
of  the  cap  are  inserted  the  usual  wick  tube,  and  likewise  two  very 
small  and  short  wick  tubes.  By  this  arrangement,  the  lamp  when 
trimmed  and  lighted,  has  a  stronger  draft  on  account  of  the  tapers 
in  the  short  tubes ;  consequently  the  outer  cap  may  be  lowered  upon 
the  main  wick  tube,  so  that  the  illuminating  flame  is  almost  entirely 
above  the  cap.  In  other  lamps  where  the  draft  is  to  be  produced  by 
the  wick  cap  alone,  it  is  necessary  to  elevate  this  cap  so  as  to  give 
a  considerable  volume  of  heated  air  in  the  upper  part  of  the  cap,  in 
order  to  create  sufficient  draft;  but  this  elevation  of  the  cap  obscures 
more  of  the  flame  and  lessens  the  illuminating  power  of  the  lamp. 
On  the  contrary,  by  the  use  of  the  small  draft  lights,  the  top  of  the 
cap  may  be  adjusted  about  half  an  inch  lower  upon  the  illuminating 
burner  without  causing  the  lamp  to  smoke ;  consequently  it  is  practi- 
cable to  secure  a  greater  illuminating  power  from  a  given  amount  of 
oil,  and  to  dispense  altogether  with  glass  chimneys,  which  are  liable 
to  break,  difficult  to  keep  clean,  and  otherwise  objectionable.  For 
farther  information,  letters,  or  orders  for  the  lamp,  or  for  County  or 
State  rights  of  the  patent,  may  be  aoMressed  to  Isaac  N.  Coffin,  care 
of  Dr.  William  B.  Atkinson,  No.  215  Spruce  Street,  Philadelphia. 
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H.  W.  HUNTEE, 

OPTICIAN, 

Manufacturer  and  Importer  of 

MATHEMATICAL,  OPTICAL,  AND  ' 

PHILOSOPHICAL  INSTRUMENTS, 

Wo.  1Q9  WILLIAM  STREET, 

Third  door  below  Bookman  St.  New  York. 

Surveying  Instruments,  Opera  Glasses,  Barometers,  Telescopes, 
Drawing  Instruments,  Spectacles,  Thermometers,  Micro- 
scopes, T  Squares,  Eye  Glasses,  Hydrometers,  Stereo- 
scopes. Rules,  Angles,  Magnifiers.  Hygrometers, 
Stereoscopic  Views,  Magnetic  Machines,  &c. 

Constantly  on  hand  and  made  to  order. 

N.  B. — The  Subscriher  was  awarded  the  highest  Premiums  at  the  Crystal  Palace  in 
1856  and  1857,  for  the  best  Surveying  Instruments,  and  the  Improved  Adjustable  Tripod. 


TO  IRON  MASTERS. 


- — r 


REFRACTORY  FIRE  STONE. 


The  subscriber  is  now  working  the  celebrated  quarries  of  8teatjte  at  Middlefield,  Massa- 
chusetts, and  will  supply  the  stone,  cither  in  rough  blocks,  sawed  into  slabs,  or  wrought 
to  shape,  as  may  be  required. 

This  Stone,  from  its  extraordinary  power  of  resistance  to  high  degrees  of  heat,  affords 
the  best  article  known  for  the  tilling  of  Blast,  Reverberatory,  Cupola,  and  other  Furnaces; 
also  for  brass,  steel,  and  refiners  Furnaces,  as  well  as  for  Forges.  It  baa  been  proved  to 
last  eight  or  ten  times  as  long  as  the  best  Fire-brick,  while  it  possesses  several  other  im- 
portant advantages  over  that  article. 

A  catalogue  descriptive  of  the  various  uses  of  this  Stone,  can  be  had  on  application  to 

JOSEPH  P.  PIR8SON, 
y\  A  !      I  i    .    '.-'.I    N*  5  Wall  Street,  New  York. 


Hinsdale,  Mass.,  December  24th,  1858. 
My  long  experience  in  melting  iron  in  Cupolas,  and  in  the  use  of  fire-brick,  has  given 
s  the  satisfaction  to  state  that  I  have  lined  uur  cupola  with  the  Middlefield  Soap  Stone, 
iraJ  find  it  far  superior  to  any  lining  I  have  used  since  I  have  been  in  the  Foundry  business. 
I  think  it  makes  sharper  and  better  iron  than  fire-brick  does,  and  will  laat  much  longer. 


WitLtAX  Grrxonx, 

for  Gilxobk  &  Stxxxihs. 

'{■•*•*.<>  •  .  *J 

North  Becket,  Mass.,  January  «4,  1859. 

'•ill*  #  *  f  *  M 

We  are  using  the  Middlejield  Soap  Stone  under  two  8tearo  Boilers ;  have  constantly 
used  it  ten  year*  under  one.  and  ^»<e  years  under  the  other,  and  the  stone  is  apparently 
as  goo  J  now  a*  when  first  used.  ,No  crrjdera  adhere  to  it,  and  there  is  no  appearance  of 
tog  off.    "We  hesitate  not  to  say,  that  it  is  superior  to,  and  far  more  durable  than, 
that  we  have  ever  used  or  known.  J.  W.  W  hku.kr  6c  Co. 
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VALUABLE  MECHANICAL  BOOKS. 


Tbe  Engineer  and  Machinist's  Drawing  Book  ; 

A  Complete  Course  of  Instruction  for  the  Practical  Engineer.  Illustrated  by  comer- 
oua  Engravings  on  wood  and  steel.    Half-morocco,  folio,  $10-50. 

The  Engineer  and  Machinist's  Assistant  ; 

A  Series  of  Plans,  Sections,  and  Elevations  of  Steam  Engines,  Spinning  Michine*, 
Milts  for  Grinding,  Tools,  die,  taken  from  Machines  of  the  moat  approved  construction 
at  present  in  operation  ;  with  Descriptions  and  Practical  Essuys  on  various  department* 
of  Machinery.    2  vols,  half-morocco,  folio,  $22*50. 

The  subjects  illustrated  by  the  Plates  are  drawn  to  scales  of  from  $-inch  to  2  inch" 
to  the  foot ;  and  besides  the  large  Plates,  the  Work  is  copiously  illustrated  by  Wood-cats, 
interspersed  throughout  the  Text. 

The  Essays  comprise — I.  A  Practical  Treatise  on  the  Construction  and  Application 
of  tbe  Steam  Engine ;  II.  A  Treatise  on  Mill  Gearing  ;  III  An  Essay  on  Tools  emplojeJ 
in  our  Work-shops;  IV.  A  Dissertation  on  Water- Wheels. 

Railway  Machinery  ; 

A  Treatise  on  the  Mechanical  Engineering  of  Railways ;  embracing  the  Principle* 
and  Construction  of  Rolling  and  Fixed  Plant,  in  all  departments.  Illustrated  by  s  Se- 
ries of  Plates  on  a  large  scale,  and  by  numerous  Engravinga  on  Wood.  By  D.  K.  Cunt, 
Engineer.    2  vols,  half-morocco,  folio,  $24. 

*•  This  work  contains  the  best  published  information  extant  upon  locomotive*." 

American  Railroad  Journal. 

Grier's  Mechanics'  Pocket  Dictionary  ; 

Ninth  Edition,  $2-25. 

Grier's  Mechanics'  Calculator  ; 

Sixteenth  Edition,  $1-38. 

BLACK  IE  Ac  SON, 
156  William  Street,  NEW  YORK- 
PHILADELPHIA  :  G.  8.  Duncan,  33  South  Sixth  8trect.— BOSTON :  C.B.  RuaaelL 

12  Tremont  Street. 


ENGINEERING  PRECEDENTS. 
JUST  PUBLISHED— 8vo.  127  pp.,  $1-26. 

t 

Sent  free  on  receipt  of  the  price.  ISHER  WOOD'S  (B.  T.  Chief  Engineer,  U.  8.  K .) 

ENGINEERING  PRECEDENTS  FOR  STEAM  MACHINERY, 

Embracing  the  Performances  of  Steamships,  experiments  with  Propelling  Instruments, 
Conden»ers,  Boilers,  dec,  accompanied  by  Analysis  of  the  same  ;  the  whole  being  onginal 
natter  and  arranged  in  the  most  practical  and  useful  manner  for  Engineers. 

H.  B.4ILLIERE, 
1    ,  t         JYo.  290  Broadway,  JVe»  York. 
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FRANKLIN  INSTITUTE 

or  THE 

STATE  OF  PENNSYLVANIA, 

FOE  THE 

PROMOTION  OF  THE  MECHANIC  ARTS. 


TERMS  OP  MEMBERSHIP — Annual  Contribution*,  $3 ;  Life  Membership  $25, 
with  an  additional  charge  oi  one  dollar  the  first  year  for  a  Certificate  of  Membership. 

The  fiscal  year  cotnmencea  on  the  first  of  October.  Members  elected  after  January, 
pay  twenty-five  cents  per  month,  to  the  first  day  of  October  next  ensuing. 

PRIVILEGES  OF  MEMBERS — Members  not  in  arrears  are  entitled  to  the  use  of 
the  Library  and  Reading  Room,  (which  is  open  daily  from  9  o'clock,  A.  M.,  to  10  o'clock, 
P.  M.)  with  the  privilege  of  taking  books  out.  They  will  also  receive  a  reason  ticket  for 
the  Lectures  and  Exhibition,  and  a  ticket  for  a  Lady  to  attend  the  Lectures,  and  six 
single  admission  tickets  to  the  Exhibition  for  Ladies  or  Minors.  Tbey  will  also  be  en- 
titled  to  receive  one  copy  of  the  Jouskalof  the  Institute  at  ohe-half  tuk  subscri*- 
tio»  rates,  when  paid  in  advance. 

PRIVILEGES  OF  MINORS. — The  Minor  Children,  Wards.and  A  pprentiees  of  Mem- 
bers who  are  not  in  arrears,  are,  on  the  payment  of  two  dollars  per  antrum,  entitled  to 
use  the  Library,  attend  the  Lectures  and  Meetings  of  the  Institute,  and  visit  the  Exhibi- 
tion ;  or  on  the  payment  of  one  dollar,  they  will  receive  a  ticket  for  the  Lectures  only. 

*  • 

THE  LECTURES  of  the  Institute  on  Mechanics,  Physics,  and  Science  commence  the 
first  week  in  November,  and  are  continued  on  Monday,  Wednesday,  and  Friday  Even- 
ings  for  twenty  weeks. 

THE  DRAWING  SCHOOL,  for  instruction  in  Mechanical  and  Architectural  Draw, 
ing  and  Designing  commences  in  October,  and  is  continued  on  Tuesday,  Thursday,  and 
Saturday  Evenings,  for  twenty-four  weeks,  under  the  superintendence  of  a  competent 
Draughtsman. 

TERMS. — Five  dollars  per  quarter,  in  advance.  Pupils  under  twenty-one  years  of  age 
are  entitled  to  attend  the  Lectures  of  the  Institute  and  visit  the  Exhibition. 

THE  JOURNAL  OF  THE  INSTITUTE,  devoted  to  Mechanical  and  Physical 
Science  and  the  Arts,  has  been  published  monthly  since  r626.  Each  number  contains 
seventy-two  large  octavo  pages,  forming  two  volumes  annually,  illustrated  with  plates 
and  wood  cuts.  .  i 

Subscription  price,  five  dollars  per  annum. 

THE  8TATED  MEETINGS  OF  THE  INSTITUTE  are  held  on  the  third  Thurs- 
day evening  of  each  month,  at  which  subjects  connected  with  Science  and  the  Arts  arc 
received  and  discussed.  -  > 

Members  and  others  having  models  or  improvements  they  wish  to  bring  before  the 
meeting,  will  please  send  them  to  the  Hall  in  the  afternoon. 

COMMITTEE  ON  8CIENCE  AND  THE  ART8.  For  examination  of  inventions 
and  improvements  by  the  Committee,  apply  either  personally  or  by  letter  to, 

*       •  ■  *  • 

WILLIAM  HAMILTON, 
;  Actuary 

Halt  o?  t«b  Ifstitcte,  No.  15  Bora  S«te»th  Stmet,  Pbua. 

•  >■  -    .  •  .  *         .  i  \  « 
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JOURNAL  OF  THE  FRANKLIN  INStlTlITE. 


flOMrLETE  SERIES. 


A  few  complete  copies  of  the  Journal  of  the  Institute  from  January,  1828,  to  December, 
1857,  forming  60  volumes,  devoted  to  Mechanics,  Physical  8cicnc«,  Civil  Engineering, 
American  and  Foreign  Patents,  ore,  will  be  sold  in  numbers  for  sixty  ($00)  dollars  each, 
for  cash  in  advance. 

The  above  copies  consists  of  the  whole  of  the  second  series  (26  volumes),  and  vol- 
umes 1  to  34  of  the  third  series. 

The  first  series  consist  of  four  volumes,  published  in  1826  and  1827  under  the  pat- 
ronage of  the  Institute,  and  do  not  constitute  a  part  of  the  publication  by  the  Insti- 
tute. These  volumes  are  now  out  of  print. 

Also,  a  few  copies  of  separate  volumes,  of  some  of  the  years  previous  to  1841,  will  be 
sold  in  numbers  nt  $1  per  volume;  and  from  1841  to  1654  (both  years  inclusive,)  at 
$1-25  per  volume;  when  not  lees  than  10  volumes  are  taken  ;  the  cash  to  be  remitted 
with  the  order. 

This  Journal  is  the  oldest  mechanical  periodical  now  published  in  this  country,  and 
as  an  opportunity  may  seldom  occur  to  procure  a  complete  series,  or  to  complete  those 
already  possessed,  it  will  be  well  for  those  interested  to  make  immediate  application,  as 

■"•I  • 

but  a  limited  number  of  copies  remain. 

The  Journal  will  be  bound  in  "  full  muslin  binding"  and  lettered  at  37|  cents  per  vol* 
ume,  or  in  anyVther  style  that  may  be  desired — the  expense  of  which  will  depend  on  the 
style. 

The  subscription  price  is  Five  Dollars  per  annum  (2  vols),  issued  in  monthly  numbers, 
and  when  paid  in  advance,  the  postage  is  prepaid  by  the  Institute. 

Applications  and  remittances  to  be  made  to 

WILLIAM  HAMILTON,  Actuary, 
Hall  of  the  Franklin  Institute,  Philadelphia,  Penns. 

- 
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THE  AMERICAN 

LAP-WELD  IRON  BOILER  FLUES, 

MADE  BY  THE 

READING  IRON  COMPANY. 

Made  from  1  to  8  inches  in  diameter,  in  lengths  to  23  feet,  and  of  the  best  Pennsyl- 
vania refined  cold  blast  charcoal  iron,  and  equal  in  finish  to  sny  imported.  if 

Also,  made  to  order,  a  but-welded  flue  with  patent  lap-welded  ends,  and,  when  preferred, 
will  be  finished  with  a  screw  and  fertile. 

FLUES  of  any  thickness  or  metal,  or  lengths  nndet  28  feet,  made  to  order.  A  lac, 
welded  wrought  iron  tubes,  for  water,  steam,  and  gas.  Extra  heavy  tubes  made  to 
order. 

For  tale  at  our  Office,  No.  28  80UTH  SEVENTH  STREET,  Philadelphia,  and 
A.  p.  WOOD,  Na.  55  MAIDEN  LANE,  New  York,. or  «t  our  Works. 

8EYFERT,  McMANUS  &  CO., 

Reading,  Pennau 
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The  Journal  of  the  Franklin  Institute 

IS  PL'OI.ISIIRD  ON  THE  PI  AST  OF  EACH  MONTH, 

Al  Five  Dollars  per  annum  for  one  copy,  Eight  Dollars  for  two  copies,  and  Ten  Dollais 

for  three  copies— 
Payable  on  the  complrtlon  of  the  Sixth  Number* 

The  Journal  will  be  delivered  free  of  Postage  when  the  subscription  is  paid  in  advance,  (see 
postage*  and  remittances  on  last  page  o(  the  cover  ) 

Communication*  and  letters  on  business  must  be  directed  to  thk  Act  vary  or  the 
Fbanbxin  Ikstitutk,  Philadelphia;— the  postage  paid.  » 


The  Journal  can  also  be  obtained  from  the  following: 

CHARLES  S.  FRANCIS  &  CO.,  City  of  New  York. 

W.  C.  LITTLE  &  Co.,  Albany,  New  York. 

CROSBY,  NICHOLS  &  CO.  Boston,  Massachusetts. 

LITTLE,  BROWN  &  Co.,  « 

HENRY  WHIPPLE  &  SON,  Salem,  •« 

N.  I  iff KM  AN.  Baltimore,  Maryland. 

F.  TAYLOR,  Washington.  District  of  Columbia. 
Paris. — HECTOR  BOSSANGE  &  SON,  11  Quai  Voltaire,)  w.  .  . 

London. — EIVES  &  MACEY,  61  King  William  Street.       $  Wb0  are  autQomc<I 

to  receive  subscriptions,  and  to  make  exchanges  for  periodicals  devoted  to  the  Arts  and 
Sciences. 


To  Readers  and  Correspondents. 

The  Committee  on  Publications,  anxious  to  render  this  work  as  valuable  as  possible 
have  determined  to  oiler  a  liberal  compensation  for  original  articles  on  the  subjects  to 
which  this  Journal  is  devoted;  and  they  accordingly  invite  mechanics  and  men  of  science 
to  communicate  their  observations. 

JOHN  C.  CRESSON, 
B.  H.  BARTOL, 
J.  VAUGHAN  MERRICK, 
FAIRMAN  ROGERS, 
WASHINGTON  JONES, 


Committee  on 
Publications. 


New  Works  on  Civil  Engineering, 

By  JOHN  C.  TRAUTWINE,  Civil  Engineer. 

The  Field  Practice  for  Laying  out  Circular  Curvts  for  Railroads. 

I'm  urn  Thocsand,  Revised  and  Enlarged,  in  Pocket-book  form — 

ill 

Ji  JVew  Method  of  Calculating  the  Cubic  Contents  of  Excavations  and 

Embankments  by  the  Aid  of  Diagrams. 

With  10  Copper  Plates. — Second  Edition,  Revised, 
'rice,  one  dollar  each  ;  postage  on  the  Curves  five  cents ;  and  on  the  Excavations  and 
Imbanktuents,  eight  cents. 

Published  by  WILLIAM  HAMILTON, 

Hall  of  the  Franklin  Institute,  Philadelphia. 
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Steam  and  iU  Condensation.    By  Thomas  Prosscr,  C.  K  ,  .  .  211 
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On  the  Relative  Values  of  Coke  and  Coal  in  Locomotive  Engines.  By  Benjamin 

Fothergill,  .  it 

AMERICAN  PATENT8. 

List  of  American  Patents  issued  from  July  12th,  to  August  9th,  1859,  inclusive, 
with  Exemplifications,  ....  tM 

MECHANICS,  PHY8IC8,  AND  CHEMI8TRY. 

Joule's  Unit  Verified.    By  J.  P.  Espy,        .  * 

Japan  ;  its  Industry  and  Meteorology,  .  . 

On  the  Practical  Bearing  of  the  Theory  of  Electricity  in  Submarine  Telegraphy, 
the  Electrical  Difficulties  in  Long  Circuits,  and  the  Conditions  requisite  in  a 
Cable  to  insure  rapid  and  certain  communication.    By  S.  Alfred  Varlcy, 

Particulars  and  Performance  of  the  U.  S.  Steamer  Wyoming,  . 

Strength  of  Building  Stones,  .  .  .  .7)  j 

Atmospheric  Electricity.    By  J.  P.  Espy,  .  . 

On  Embroidery  by  Machinery.    By  George  Wallis,  .  .  .73 
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New  Action  of  Light,  .... 
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PASCAL  IKON  WORKS. 

Established  In  1SSM. 

ORRIS,  TASKER  *  Co., 

MANUFACTURERS  OF 

Wrought  Iron  Welded  Tubes, 

^»rr«  &  s  «:  its 

Blower  Tubes,  Blasting  Tube*,  Ac. 

Galvanized  Tubes  and  Fittings  as  above. 

Lap-welded  Boiler  Tlues, 

1}  to  8  inches  outside  diameter  cut  to  a  specific  length,  20  feet  or  under. 

Artesian  Well  Pipes 

Of  wrought  iron,  screwed  together,  flush  inside  and  out. 
CollS  Of  Tube  For  boiling  and  evaporating  by  steam  or  hot  water. 

Tuyere  Colls, 

For  Blast  Furnaces,  and  tube  cut  and  fitted  to  plans  and  specifications  sent, 
ltoublc  Kettle*,  For  steam  boiling  and  evaporating,  and  cooking  by  stem*. 

Drying  Closets 

u       i  k„  •  WMh  Houses  and  Steam  arrangements  for  Public  Institutions  ami 

?'u£m TlO**U  and  Ho.  T.ble..  for  How..  «d  Re,.,.™,, 

Warming  and  Ventilating 

<»i«m  .nd  ho«  water  apparatu.  of  Ihe  most  approved  pl.t).,  for  Factum*,  Pnblie 
BuSrHotel.  Private  Dwelling.;  Gr«n  Hon...,  **,  c.n«rUcted  and  «J.pted 

to  the  buildings  to  be  warmed. 

Hot  Water  Apparatus; 

Tasker'tt  Patent  Self-Regulating  Hot  Water  Apparatus,  for  Private 
1  Miter  »       gchooi  Uwue*.  Hospitals,  Green  Houses,  Ac 

Iron  &  Brass  Castings, 

of  every  description. 

Gas  Works  Castings: 

Retorts  and  Bench  C^^^X^^^  ^ 

Rosin  Gas  Apparatus, 

For  Factories,  Public  Buildings,  Hospitals  and  Private  Dwellings. 

Artesian  Well  Pipe, 

•f  Cast  Iron,  6,  8,  10  and  IS  inches  diameter,  with  wrought  bands,  or  screw  couple*!  j 

flush  inside  and  out. 

Green  House  Pipes  and  Boilers: 

Fire  Door,  and  Frames,  Hot  Water  Pipes  for  Feeing  Beds,  Pineries,  Garden  Roller,,  Ac 

COLUMNS, 

Conduit  Pipes,  Pavement  Gultcr?,  Soil  1  ipe. 

BATH  TI  BS, 

Sinks,  Sewer  Traps,  Soil  Pans  and  Traps,  and  Water  Closet  arrange  men*. 

SCREWING  MACHINES, 

Drill  Stocks  sTock.  ami  Dies,  Taps,  Reamers,  Drills,  P-P«  Ton*..  »nJ  a  general 
Drill  8tocK^riment  of  Gag  and  ^team  Fiuers.  Tools  and  Matenals. 

WORKS,  Soul*  Fiah  A  rrtrtUii  Mi.  PHILADELPHIA 
hareiioim:  &  OFFICE,  SO,  % »»  So.  3d  St.  IU1UUU1111I  UU1. 

CHA8  WHEELER,  Jt  * 
STEPHEN  MORRIS,  '  XASKFR_ 

TKOS.  T.  TASKER,  Jr.  8'  *  iJU> 
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SEAMLESS  BRASS  TUBES, 

AND 

SEAMLESS  COPPER  TUBES, 

FOR 

Locomotive,  Marine,  &  Stationary 

Boilers, 

MANUFACTURED  BY 

AMERICAN  TUBE  WORKS, 

D09TON,  MA88. 
JOSEPH  H.  COTTON,  Treaa ,  105  State  8trcet. 

CELLULAR  GAS  RETORTS. 

C.  M.  CRESSON'S  CELLULAR  GAS  R ETO RT — Patented  Oct.  3, 

1954 — adapted  to  tbe  manufacture  of  OA8  from  Rosin,  Coal,  Wood,  Ac,  and  now  in 
uw  at  the  Philadelphia  Gas  Works.    Patent  Rights  for  sale. 

For  Information,  apply  to  HENRY  8.  HAGERT,  Attorney  for  Patentee, 

8.  E.  Corner  of  Walnut  and  Sixth  Streets,  Philadelphia,  Pa. 

EDWARD  S.  RENWICK, 

SOLICITOR  Or  PATENTS  IN  THE  UNITED  8TATES,  AND  IN  FOREIGN 
COUNTRIES,  AND  EXPERT  IN  PATENT  CAUSE8. 

Office,  335  Broadway,  JTew  York. 

samuel  Mcelroy, 

CIVIL  ENGINEER. 

Surveys  and  Plans  made  in  all  departments  of  Construction.  Special 
attention  paid  to  Water  Works,  with  or  without  pumping  supply. 

» 

Offices. 

19  Nassau  8t,  New  York-  Engineer's  Office,  Water  Works,  Brooklyn. 

Box  2837,  P.  O.,  New  York. 


Digitized  by 


TO  IRON  MANUFACTURERS. 


NASMYTH'S 

Patent  Direct  Action  Steam  Hammer. 

{Merrick  CfSons,  Jltsigneea  of  the  Patent  for  the  United  State*.) 

The  undesigned  call  the  attention  of  Iron  Manufacturers  to  the  Nashtth  PatkwtStsas 
Hammkii,  now  so  generally  introduced  into  this  and  other  countries,  of  which  they  are 
the  assignees  and  sole  Agents  for  the  United  States.  Up  to  the  present  time  there  have 
been  made  by  the  Patentees  in  England,  ibr  that  country  and  the  Continent  of  Europe, be* 
tween  two  hundred  and  fifty  and  three  hundred  hammers,  for  Government,  Railway  Compa 
nies,  Copper  Works,  Forges,  and  Engineering  establishments;  and  the  undersigned  have 
made  for  this  country  upwards  of  forty,  varying  in  size  from  600  lb».,  failing  1 1  ft-,  to  6  tons, 
falling  6  feet.  They  can,  therefore,  confidently  urge  its  merits  upon  the  trade,  and  are 
provided  with  certificates  in  its  favor  from  many  parties,  (who  have  one  or  more  in  use,) 
which  will  be  shown  upon  application. 

The  advantages  of  this  Hammer  over  all  other  forms  are  as  follows: — 
1st,  The  Ram  falling  vertically,  the  surfaces  of  the  bitts  upon  it  and  the  anvil  are  alwajs 
parallel,  giving  facilities  for  flattening  a  ball  or  faggot  of  any  thickness;  and  the  fall  beinf 
far  greater  than  that  of  any  helve  hammer,  a  much  thicker  mass  may  be  placed  under, 
without  choking  it. 

2d,  The  intensity  of  the  blow  may  be  modified  instantly  by  the  attendant,  so  as  to  suit 
/he  work;  and  the  Ram  may  in  like  manner  he  arretted  in  its  descent  at  any  point,  so  that 
it  is  more  completely  under  control  than  any  other  form  known. 

3d,  It  may  be  adapted  to  any  description  of  work, whether  for  hammering  blooms, 
making  heavy  forgings,  or  the  ordinary  light  forgings  for  machine  shops;  for  beating  cop* 
per,  or  crushing  stone,  Ac,  &c.,  The  form  of  the  side  frames  can  be  altered  to  suit  cir- 
cumstances, so  as  to  allow  free  access  on  all  sides. 

4th,  It  requires  no  Steam  Engine  to  work  it;  hence  the  friction  and  other  losses  incident 
to  the  ordinary  hammer  are  materially  reduced.  In  Forges  the  waste  heat  from  the  far* 
naccs  gives  ample  steam  to  work  it.  Every  Hammer  is  provided  with  self-acting  and 
hand  gearing. 

For  terms  and  other  particulars,  apply  to 

MERRICK  &  8ON8, 

Soulkwark  Foundry \  Philadelphieu 
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PROSSER  S  PATENT 

ORIGINAL 

LAP-WELDED  IRON  AND  STEEL  BOILER  TUBES,  SAFE 

FROM  END  TO  END. 

PARIS'  PATENT  ENAMELED  IRON  PIPES  AND  PUMPS, 
FOR  WATER  SUPPLY,  ACIDS,  &c. 
SOLE  IMPORTERS. 

PROSSER'S  PATENT 

8URFACE  CONDENSERS  for  high  pressure  steam,  with  sea  or  other  bad  Inilcr  water. 
Gauges,  3-cutter  Drills,  Countersinks,  Tube  end  Cutting  Bars,  Expanders,  Tube  Scale  ^ 
Sieol  Wire,  Whalebone  Bruehes,  and  Pall  Lever  Wrenches. 

Tubes,  plain  or  enameled,  screwed  together  for  ARTESIAN  WELLS. 

THOS.  PROSSER  &  SON, 

28  Piatt  Street,  New  York. 


M.  W.  BALDWIN  &  Co.,  Philadelphia. 

Manufacture  LOCOMOTIVE  ENGINES  of  the  most  approved  construction,  and 
perfect  adaptation  to  all  the  variety  of  circumstances  under  which  they  can  be  usefully 
employed  ;  ranging  in  weight  from  ten  to  thirty-six  tons,  and  using  one-half,  two-thirds, 
three-fourths,  or  the  whole  weight  for  adhesion,  as  the  grade  of  the  road,  or  business  to  be 
done,  may  render  desirable  or  neceaaary. 

Patterns  of  various  sizes  of  each  of  the  following  plans,  vix: 

Plan  A  and  B,  I  pair  drivers  and  trucks,  for  Passenger  business  exclusively. 
•*     C,  2       44  "  u  or  Freight  business. 

44     D,  3       "  "  ) 

44     D,  3       44  "      S  for  Freight  business  exclusively. 

44     E,  4       44  44  ) 

The  D  and"  E  Plans  arc  particularly  adapted  to  roads  having  heavy  grades  and  abrupt 
curves.  The  temporary  track  connecting  the  Eastern  and  Western  divisions  of  the  Vir- 
ginia Central  Railroad,  having  grades  of  295  feet  rise  per  mile,  and  curves  of  300  feet 
radius,  has  been  successfully  worked  for  two  years  past  by  six-wheel  D  Engines  of  our 
make.  -  , 

The  materials  and  workmanship,  cffiticnty  and  durability,  economy  of  fuel  and  re- 
pairs, are  guarantied  equal  to  any  other  engine*  in  use. 

'  * 

rE  subscriber  would  respectfully  inform  his  friends  and  the  public,  that  he  con- 
tinues to  give  instruction  in  MACHINE,  ARCHITECTURAL,  TOPOGRA- 
PHICAL, and  LANDSCAPE  DRAWING,  and  PAINTING  in  OIL  and  WATER 
COLORS.  Day  and  Evening  Classes  at  the  office,  and  instructions  given  in  Schools  and 
Families.    Drawings  for  Patent*  correctly  made,  and  Designs  furnished.  a 

JOHN  KERN, 
N.  W.  Corner  Tenth  and  Race  Streets, 

late  No*  62,  Filbert  8  tree  t,  near  10th 

REFERENCES. 

P.  F.  ROTHERMEL,  Esq.,  D.  R.  ASHTON,  Esq. 

JE8PER  HARDING,  Esq.,  W*.  HAMILTON,  Actuary  Fr.  Inst 
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THE  GREAT  AMERICAN  AND  FOREIGN 

Patent  Agency  Offices. 

—   .  

INVESTORS  SECURE  YOUR  RIGHTS. 


HOW  TO  OBTAIN  LETTERS  PATENT. 


MESSRS.  MUNN  &  Co.,  Editors  and  Proprietor*  of  the  Scientific  American,  are 
conducting  the  most  successful  agksct  for  securing  the  RionTs  or  Isvkvtoss,  tobe 
found  in  the  United  States.  They  have  been  personally  familiar  with  tbe  progress  of 
Invention  nnd  Discovery  for  the  post  fifteen  years,  and  have  prepared  and  conducted  within 
this  period  more  Patent  cases  than  any  other  Aoawcrljr  Tea  Would.  As  an  evidence 
of  the  confidence  reposed  in  their  ability  and  integrity*  tbey  may  with  propriety  refer  to 
the  extraordinary  fact  that  nearly  TWO  THOUSAND  PATENTS  have  issued  to  their 
^clients  during  the  brief  Bpace  of  only  TWO  YEARS ;  and  during  the  same  period  tbey 
have  examined  through  their  efficient  Branch  Office  in  Washington  into  tbe  novelty  of 
about  eighteen  hundred  Inventions,  thus  affording  to  them  a  knowledge  of  the  contests 
of  the  Patent  Office  unrivalled  by  any  existing  agency."  Not  only  this,  but  more  than 
one-half  of  all  the  Patents  secured  by  American  citizens  in  European  countries  are  taken 
through  MUNN&CO.'S  AGENCIES  IN  LONDON,  PARIS,  BRUSSELS,  BER- 
LIN. AND  VIENNA. 

Circulars  Of  Advice  How  to  SEctrna  Amkricsx  axd  FonxicK  Patxxt#, 
will  be  sent,  free  of  charge,  to  all  who  may  wi*h  for  them.  Messrs.  Munn  6c  Co.'s  prin- 
cipal Offices  in  New  York  are  removed  from  1*28  Fulton  St.  to  the  spacious  rooms  in  tbe 
new  Park  Buildings,  Nos.  37  Park  Row,  eastern  side  of  the  City  Hall  Park,  and  145 
Nassau  St.,  where  all  communications  should  be  addressed,  and  where  Inventors  are  cor- 
dially invited  to  call  whenever  they  visit  the  city.  Their  Branch  Office  in  Washington 
City  is  on  the  corner  of  P  and  Seventh  Sts.,  directly  opposite  the  Patent  Office.  Mann 
&  Co.  refer  by  permission  to  Judge  Mason,  Ex-Commissioner  of  Patents,  and  to  over 
Seybx  Thousand  Inventors  in  the  United  States  whose  papers  have  been  prepared  auJ 
prosecuted  through  their  Agency.  Address 

MUNN  &  CO., 

No.  37  Park  Row,  New  York.  City. 


AMERICAN  AND  FOREIGN  OFFICE 

FOR 

PROCURING  PATENTS. 
LOW,  HASKELL  &  Co., 

Solicitors  of  Patents  for  Inventions,  and  Editors  of  the  Inventor, 

304  BROADWAY,  corner  of  DUANE  Street, 

third  block  above  City  Hall,  New  York, 


LEMUEL  W.  SERRELL, 

SOLICITOR  OF  AMERICAN  &  FOREIGN  PATENTS, 

JVb.  121  Nassau  Street,  Mw  York, 

Prepares  Mechanical  Drawings,  Specifications,  Caveats,  Assignments,  Ac., and  transacts 
all  other  business  connected  with  obtaining  Letters  Patent  in  the  United  States  and  For- 
eign Countries  with  promptness  and  dispatch. 
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PHILADELPHIA  AGENCY  FOR  PROCURING  PATENTS 

IN  THE 

UNITED  STATES  AND  EUROPE, 
FORREST  PLACE  No.  123 J  SOUTH  FOURTH  STREET, 

PHILADELPHIA. 


AGENCIES  IN  LONDON,  EDINBURGH,  DUBLIN,  MANCHESTER, 
PARIS,  BRUSSELS,  VIENNA,  LEIPSIC,  BERLIN, 
AND  OTHER  EUROPEAN  CITIES, 

JI.  Howaon  prepares  Specifications,  Drawing*,  Deeds  of  Assignment,  conducts  Inter- 
ferences, Appeals,  Applications  for  Re-issues.  Extensions,  Ac,  attends  to  the  filing  of  « 
Caveats,  Reports  as  to  the  Patentability  and  Utility  of  Inventions,  and  also  acts  as  Consult- 
ing Attorney  to  either  counsel,  plaintiff,  or  defendant,  in  suits  at  law  respecting  Patents. 

As  H.  H.  visits  Washington  monthly,  he  is  prepared  to  take  charge  of  rejected  appli- 
cations, nnd  argue  such  cases  before  the  Examiners  and  Commissioner,  thus  saving  to 
invent***  the  annoyance  and  expense  of  personal  visits  to  Washington. 

Burlington.  Iowa,  October  2,  1857. 

Dsia  Sin  : — I  take  this  occasion  to  state  to  you,  that  for  several  years  past  I  have  been 
acquainted  with  the  manner  in  which  you  have  conducted  your  ImsinesM  as  Patent  Soli- 
citor. This  has  always  been  highly  creditable  to  yourself,  and  satisfactory  to  the  Patent 
Office.  You  understood  your  cases  well,  and  presented  them  in  that  intelligible  form  which 
generally  insured  success.  I  make  this  Certificate,  in  hopes  that  it  may  be  serviceable  to 
you  in  continuing  to  find  that  employment  in  your  profession  to  which  your  industry, 
intelligence,  and  courteous  bearing,  so  justly  entitle  you. 

Yours,  very  truly,  CHARLES  MASON, 

To  Hcxrt  Howso*,  Esq.  Late  CommUtiontr  of  Patent*. 

THOMAS  D.  STETSON, 
Mediankal  Engineer  and  American  and  Foreign 

PATENT  AGENT, 

No.  5  TRYON  ROW,  N«w  York. 


HENRY  E.  ROEDER, 

MECHANICAL  ENGINEER  AND  PATENT  AGENT, 

JVb.  346  Broadway,  New  York. 

Applications  for  Letters  Patent  for  the  United  States,  and  every  country  in  Europe, 
made  on  the  most  reasonable  terms. 

J.  R.  &  H.  S.  ROBINSON, 
CONSULTING  &  SUPERINTENDING 

STEAM  ENGINEERS, 

NO.  7  BIGELOW  LIBRARY  BUILDING, 

CLINTON,  Matt.  Z 
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DR.  F.  A.  GENTH, 
No.  333  WALNUT  STREET, 

PHILADELPHIA, 

OFFERS  II1S  SERVICES 

For  die  examination  of  Ores,  Mi7teral8y  Mineral  Waters,  Soils, 
Manures,  and  other  Chemical  Products, 

ALSO  IX  OtTINO  IMS  PROFESSIONAL  AtlTICR  AXD  OPINIO!* 

ON  THE  VALUE  OF  MINES  AND  MINERAL  LANDS, 

AND  ON  CHEMICAL  QUESTION8,  ETC. 

 :o*  

jg*2j*A  limited  number  of  Students  taken  in  Analytical  and  Practical 
Chemistry,  Mineralogy,  Geology,  and  Metallurgy. 


LABORATORY  FOR  PRACTICAL  AND  ANALYTICAL  CHEMISTRY 

ESTABLISHED  IN  1836. 

The  subscriber*  continue  to  give  th,eir  personal  attention  to  instruction  in  PRACTI- 
CAL CHEMISTRY,  MINERALOGY,  AND  GEOLOGY,  according  to  the  method 
which  they  have  pursued  successfully  during  the  past  twenty-two  years  in  this  city.  A 
commodious  and  well  furnished  Lahoratory,  a  large  and  select  Library  of  practical 
and  scientific  works  in  the  English,  German,  and  French  languages,  together  with  min- 
eral, geological,  and  technical  Collections,  offer  every  facility  to  the  student, 

AN  ALYSES  of  Ores,  Minerals,  Soils,  Waters,  Vegetable  substances,  and  the  produc- 
tions of  Art  will  be  carefully  executed.  Persons  residing  at  a  distance  may  send  by  letter 
small  average  samples  of  ores,  earths,  Ac,  weighing  from  100  grains  to  one  ounce. 

The  various  applications  of  Chemistry  to  Manufactures,  Agriculture,  Medicine,  and 
Pharmacy  will  receive  special  attention.  Where  it  is  practicable,  researches  will  be  in- 
stituted and  opinions  given  on  ail  cbemical  questions. 

Apply  to  Wm.  Hamilton,  Actuary  of  the  Franklin  Institute,  or  to  the  subscribers, 

BOOTH,  GARRETT  *  CAM  AC, 

At  the  Laboratory,  Chant  Street,  10th  St.  between  Market  and  Chestnut  Sts. 

 .  _~ — — — • — - —  ■  

JAMES  C.  LANE, 

■ 

EX-CHIEF  ENGINEER  OF  EXPLORATIONS  IN  SOUTH  AMERICA,  «C. 

MECHANICAL  AND  CONSULTING  ENGINEER, 

TIME8  BUILDING,  No.  41  PARK  ROW, 
Room  JVb.  4.  New  York. 


PATENTS  NEGOTIATED. 

Drawings,  Specifications,  and  Models,  (metal  or  wood,)  Applications  for  Patents,  and  iH 
business  whatever  connected  with  Patents  attended  to  with  economy  and  dispatch. 
Application  for  Patent,  including  drawings,  specification,  and  Patent-Office  fees,  $60. 
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LOCOMOTIVE  ENGINES 

Constructed  with  DIMPFEL'S  PATENT  BOILER,  unite  and  combine  all  tho  mechani- 
cal and  physical  characteristics  essential  to  the  thorough  and  economical  consumption  of 
fuel,  whether  Coal  or  Wood.  The  practical  results  which  have  followed  its  introduction 
and  use,  are  matters  of  official  record  in  the  Reports  of  the  Philadelphia,  Wilmington, 
and  Baltimore  Railroad  Company,  and  other  Railroad  Companies,  whose  concurrent  tes- 
timony demonstrates  its  efficiency  and  its  success. 

The  DIMPFEL  COAL  BURNER  has  passed  through  the  preliminary  ordeals  of  trial 
and  experiment.  The  plan  of  this  Boiler  is  baaed  on  sound  philosophic  principles,  and 
hence  its  efficiency  and  success  in  generating  steam,  with  less  weight. 

It  will  be  seen,  by  the  cut  above,  that  the  bent  up  Watei  Tubes  terminate  at  the  crown 
of  tho  fire-box  at  one  end,  and  communicate  with  the  water  space  at  tho  other  or  farther 
end,  thua  bringing  the  water,  mechanically,  from  the  colder  or  farther  end,  directly  over 
the  fire,  absorbing  the  greater  part  of  the  heat,  and,  at  the  same  time,  overflowing  the 
crown,  keeping  it  cool  and  protecting  it  from  being  overheated,  and  thereby  preventing 
explosion,  in  case  the  water  should  fall  much  below  its  ordinary  level;  and  also  ixcheas- 
lirc  thi  hkativo  si  kfai  e  THREE  fold  wiTBiic  THE  fire-iiox.  The  bend  in  the  tubes 
enables  them  to  yield,  and  thus  relieve  the  joints  from  undue  strain,  caused  by  the  un- 
equal expansion  and  contraction. 

The  heated  product*  of  combustion  not  being  separated  by  passing  through  tubes,  as 
is  the  case  in  the  flue  tubular  Boilers,  by  proper  appliances  combustion  is  maintained, 
among  the  tubes,  the  whole  length  of  the  Boiler. 

Of  one  of  the  Engines  constructed  with  the  Dimpfel  Boiler,  8.  M.  Felton,  Esq.,  Presi- 
dent of  the  Philadelphia,  Wilmington,  and  Baltimore  Railroad  Company,  in  his  Annual 
Report  for  the  year  ending  November  30,  1358,  says; 

"The  Dimpfel  Engine,  Daniel  Webster,  has  run  [the  Great  Express  Train]  during  the 
year,  32,786  miles. 

Cost  of  Coal  consumed,  .  .       $  1973  15 

Cost  of  Wood  for  kindling,  .  .  ,  167-70 

cJ  :<  J     |  i  l  , 

Total  cost  for  fuel,  $  2140-85" 

Coat  per  mile  run  6  52-100  cents.  "Average  number  of  cars  down,  9£ — average  num- 
ber of  cars  up,  10." 

Wilmington,  July  9,  1858. 

8.  M.  Fkltok,  Esq. — Dear  Sir: — The  [Dimpfel]  Engine  Henry  Clay,  ran  7$  [trial] 
trips  in  Jane,  1858,  between  Philadelphia  and  the  Susquehanna  River,  940  miles.  •  • 
Coal  per  mile,  20  49-100  lbs.  Co.»l  cost  per  mile  ran,  3  8-10  cents.  Average  cars  each 
way,  seven  long  cars,  passenger  train. 

Wjt.  Stbabxs,  Master  Machinist  P.  W.  &  B.  R.R. 

/  _ 

•    *  T 

For  further  information,  address,  F.  P.  DIMPFEL,  Philajiblmiia. 

REPORT  of  the  COMMITTEE  appointed  by  the  FRANKLIN  IN8TITUTE 

to  experiment  on 

THE  STRENGTH  OF  MATERIALS  EMPLOYED  IN  THE  CON- 

STRUCTJON  OF  STEAM  BOILERS, 
Jlluslraled  with  10  Copperplates.  Price,  f  1*50. 
A  few  copies  can  be  had,  on  application  to 


WILLIAM  HAMILTON.  Actuary, 


Hall  of  the  Franklin 


Institute. 
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FOWLER  &  WELLS, 

AGENTS  FOR  OBTAINING 

AMERICAN  AND  FOREIGN  PATENTS, 

No.  308  BROADWAY,  NEW  YORK 

L.  N.  FOWLER,  8.  R.  WELLS. 

■ 

THOMAS  P.  HOW,  Attorney. 


While  we  transact  generally  business  of  every  description  relating  to 
applications  for  Patknts,  we  invite  the  patronage  of  the  public,  more 
especially,  in  contested  cases,  particularly  those  of  appeal  and  inter- 
ference. In  examining  an  application  which  has  been  rejected  in  the 
bands  of  other  Agents,  we  usually  charge  a  fee  of  live  Doilirt ;  and  if 
on  such  examination  we  deem  it  tenable,  we  will  in  most  cases  prosecute 
it  on  supplementary  proceedings,  on  being  secured  the  payment  of  a 
suitable  fee  upon  the  issue  of  the  Patent. 

~  PALMER  S  ARM  AND  LEG. 


Ma,  Palme*  has  the  pleasure  of  announcing  that  he  haa  completed  the  Ijrvirrro* 
of  the  Arm  ;  and  be  believe*  it  to  be  at  least  equal  in  all  res  pec  ta  to  the  Patbst  Lw. 
To  secure  Abmb  within  six  months,  orders  should  be  sent  immediately,  as  hundreds  ot 

application*  are  now  on  file. 

The  Arm  and  Ha mb  imitate  the  Mia- 
mi ones  very  nearly  in  appearance  tad 
motion— all  the  joints  being  copied  with 
great  precision,  and 
LADELPHIA  extent  hitherto  ui 


PALMER'S  PATENT  LEG 

Has  been  exhibited  at  thirty  Exhibitions  ol  distinguished  scientific  societies,  in  compe- 
tition with  all  other  substitutes,  and  has  i!t  bvert  i***avcb  been  declared  ■aw" 


urimciai  ninu  caiuiii.. 

In  addition  to  thirty  Gold  and  8ilver  Medals  (or  first  premiums.)  awarded  the  Inventor, 
by  Scientific  Societies  in  the  United  Stales,  he  waa  (by  the  unanimous  approval  of  an  in- 
ternstionai  Council  of  dieUnimished  Suracons.)  honored  with  the  award  of  the 


artificial  limb  extant. 

y  Gold  and  8ilver  Medals  (or  first  p 
i  in  the  United  States,  he  waa  (by  U 

with 

PRIZE  MEDAL, 

At  the  WORLD'S  EXHIBITION,  in  London  (185i;,  and  also  with  the 

SILVER  MEDAL, 

(Only  First  Class  Prize.)  at  the  "New  York  Crystal  Palace  (1853),  for 
-THE  BEST  ARTIFICIAL  LEG," 


; ,  .  441  THE  BANE  AND  ANTIDOTE,* 

Is  the  title  of  a  Journal  published  for  gratuitoua  distribution  among  Surgeons,  and  per- 
•one  who  have  suffered  amputation  of  limbs.  The  pamphlet  will  be  sen*  postage  paid, 
to  every  applicant.  Addrees, 

B.  PRANK.  PALMER,  8urgeno-Artiet, 

1320,  Cheanut  Street,  Philadelphia,  Pa. 
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For  the  Journal  of  the  Fr&nklin  Institute. 

Description  of  a  Magnetic  Apparatus  for  adding  Adhesive  Force  to 
the  Driving  Wheels  of  Locomotives.  By  Edward  W.  Seerell, 
Civil  Engineer. 

Almost  all  locomotives  that  have  been  built  heretofore,  have  an  ex- 
cess of  steam  power  over  their  adhesion,  and  where  this  is  not  the  case, 
the  great  weight  that  necessarily  ensues,  in  some  cases  amounting  to 
several  tons  beyond  what  is  required  for  the  proper  strength  of  the 
parts,  is  not  only  an  unnecessary  load  to  carry  every  mile  that  the 
engine  travels,  but  is  so  much  dead  weight  producing  impact  by  which 
the  track  and  bridges,  and  in  fact  the  wnolo  superstructure  is  sooner 
or  later  destroyed. 

The  difficulties  railway  companies  experience  are  manifold  from 
the  use  of  heavy  engines.  Not  only  the  track  is  destroyed,  and  the 
bridges  impaired,  but  the  machinery  itself  more  readily  wears  out  its 
own  parts  by  their  great  weight,  and  much  more  lubricating  mate- 
rial is  required ;  but  railway  managers  find  themselves  forced  between 
the  two  horns  of  a  dilemma;  for  if  they  use  light  engines,  there  is  not 
adhesion  sufficient  to  draw  the  heavy  loads  necessary  to  a  profitable 
business ;  while  if  heavy  machinery  is  employed,  it  works  its  own 
destruction  and  that  of  the  track  on  which  it  moves. 

The  destruction  of  superstructure  due  to  locomotives  of  great  weights 
has  been  carefully  computed  by  the  learned  commissioners  appointed 
Vol.  XXXVIII.— Third  Series.— No.  5.— Novimbir,  1869.  25 
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by  the  States  of  New  York  and  Massachusetts,  and  by  several  other 
eminent  engineers,  among  whom  may  be  mentioned  my  friend  William 
Raymond  Lee,  who  has  accomplished  much  to  put  this  important  ques- 
tion in  its  true  light,  as  has  also  Mr.  McAlpine  and  Charles  B.  Stuart, 
and  others,  and  it  has  been  found  that  the  depreciation  from  this  cause 
amounts  to  upwards  of  $26,000,000  per  annum  in  the  United  States 
alone. 

Appreciating  these  difficulties,  I  went  to  work  to  see  what  could  be 
done  to  remedy  them,  believing  that  science  and  experience  combined 
could  surely  correct  such  grave  errors,  as  there  must  be  in  a  system 
that  resulted  so  destructively  to  its  own  best  interests,  and  to  this  end 
I  drew  upon  the  intelligence  of  all  ray  good  friends  in  this  country, 
Canada,  England,  France,  and  Germany. 

The  replies,  without  exception,  were,  u  You  must  increase  the  adhe- 
sion of  the  driving  wheels  without  adding  weight  to  the  engine."  This 
was  known  to  be  necessary;  but  how  to  do  it  was  the  difficulty;  and 
although  some  encouraged  the  hope,  and  others  suggested  the  belief 
that  it  could  be  accomplished  by  various  mechanical  contrivances; 
nothing  was  proposed,  however,  that  had  not  before  been  tried,  and  I 
was  about  to  give  up  the  investigation  of  the  matter,  and  consider  the 
case  as  one  of  those  inevitable  troubles  that  surround  every  thing  in 
some  form,  when  reading  the  researches  of  my  friend,  the  eminent 
philosopher,  Dr.  Henry,  I  was  led  to  suppose  that  magnetism  in  some 
way  might  come  to  the  rescue. 

I  was  aware  that  attempts  had  been  made  in  England  to  render  the 
driving  wheels  permanently  magnetic,  and  that  the  engineers  of  the 
Chemins  De  Fer  Du  Nordy  in  France,  had  tried  various  forms  of  electro- 
magnetic helices,  but  all  these  attempts  had  proved  failures.  I  there- 
fore set  about  making  inquiries  in  this  direction,  from  those  best  in- 
formed in  that  branch  of  physical  science  to  which  this  subject  belongs. 
I  met,  however,  with  little  to  hope  from,  perhaps,  because  of  the  pre- 
conceived idea,  in  one  sense  true,  that  a  ring  could  not  be  magnetised ; 
but  struggling  on,  as  one  trying  to  find  his  way  in  an  unknown  place 
in  the  dark,  and  success  has  at  last  crowned  the  effort. 

The  apparatus  consists  of  a  helical  coil  of  copper  wire  or  some  other 
proper  electrode  placed  transversely  to  the  wheel  and  around  the  lower 
segment,  in  such  manner  that  the  wheel  may  revolve  freely  within  it 
without  at  any  point  coming  in  contact  with  it.  The  helix  is  sustained 
in  any  convenient  way  to  the  frame  of  the  engine,  and  consists  in  the 
experiments  tried  of  about  300  turns  of  No.  8  copper  wire,  insulated 
with  cotton  and  marine  glue. 

One  peculiar  feature  of  the  helix  is,  that  it  is  a  segment  struck  from 
a  radius  of  the  diameter  of  the  wheel,  which  was  found  to  be  necessary 
in  order  that  the  greatest  magnetic  effect  might  coincide  with  the  point 
of  contact  between  the  wheel  and  rail. 

My  first  battery  consisted  of  sixteen  Groves  cells,  so  modified  that 
they  would  not  stop  by  the  motion  of  the  engine ;  each  cell  had  a  boot 
300  inches  of  zinc  surface,  and  corresponding  opposites  of  platinum 
and  carbon,  and  the  cells  were  connected  in  sets  of  eight  for  quantity 
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— zinc  to  zinc,  &c.  My  present  batteries  are  a  modification  of  Smees 
and  Chester's,  which  are  found  to  be  much  more  convenient. 

By  this  arrangement,  with  the  ordinary  thickness  of  tire,  the  wheel 
is  so  magnetized  as  to  enable  the  engine  to  exert  its  whole  steam  capa- 
city. With  two  out  of  four  drivers  magnetized,  of  the  engine  "Anthra- 
cite" of  the  Fitchburg  company,  it  was  found  that  there  was  an  in- 
creased adhesion  of  the  wheels,  and  consequently  of  the  traction  of 
the  engine,  of  over  75  per  cent.  The  steam  capacity  of  the  engine 
being  nearly  double  its  adhesion  without  magnetism,  enabled  me  to 
use  the  whole  of  the  magnetic  effect. 

I  am  indebted  to  Mr.  0.  D.  Vormus,  of  Boston,  for  very  important 
aid  in  the  experimentations,  the  troubles  and  difficulties  attending 
which  I  shall  not  weary  you  with. 

The  engine  "Lebanon"  of  the  Central  Railway  of  New  Jersey,  has 
two  helices  of  288  turns  of  No.  8  copper  wire,  on  the  front  pair  of  the 
four  driving  wheels,  which  are  four  and  a  half  feet  in  diameter,  and 
the  battery  is  made  in  four  cells,  each  having  twenty  square  feet  of 
zinc  surface,  and  eighteen  feet  of  silvered  lead  coated  with  platinum, 
sulphuric  acid,  (HO.  S03.)  1,  water  12  is  used  to  excite  action,  and  the 
battery  is  connected  for  intensity.  I  am  now  preparing  a  magneto- 
electric  machine  to  produce  the  electric  current,  hoping  to  dispense 
with  the  use  of  the  battery  altogether,  and  if  successful,  the  entire 
arrangement  will  be  mechanical  and  independent  of  chemical  appa- 
ratus. Some  of  the  engines  of  the  Central  Road  of  New  Jersey,  and 
the  Erie  Railroad  of  New  York,  have  from  three  to  five  tons  dead 
weight  of  cast  iron,  that  can  be  taken  off,  and  has  been  put  on  to  give 
adhesion,  and  is  otherwise  useless. 

This  arrangement  not  only  saves  the  great  additional  useless  weight 
carried,  and  which  is  so  detrimental  to  the  superstructure,  but  ena- 
bles the  engine  to  ascend  high  grades.  With  a  model,  an  ascent  of  a 
plane  of  300  feet  to  the  mile  is  readily  made  when  the  wheels  are  mag- 
netized. The  same  model  will  not  go  up  a  grade  of  eighty  feet  to  the 
mile  without  magnetism,  because  the  wheels  slip.  The  model  is  merely 
illustrative,  and  is  capable  of  carrying  about  two  hundred  pounds. 

The  following  is  the  test  applied  to  the  Anthracite: 

Engine  chained  up. 

Slipped  wheels  on  clean  track  in  good  condition;  circumstances 
every  way  favorable  to  traction,  without  magnetism,  50  lbs.  steam  to 
the  inch. 

All  the  conditions  alike  and  two  wheels  magnetized,  slipped  with 
88  lbs.  of  steam  per  square  inch;  slippery  track,  19  lbs.  less  steam  to 
the  inch,  without  magnetism ;  same  conditions,  with  magnetism,  re- 
quired 35  lbs.  steam  to  the  inch. 

The  engine  weighed  22  tons  net,  and  the  additional  traction  pro- 
duced by  the  magnetism  was  equal  to  17  tons  of  dead  weight,  but  did 
not  weigh  any  thing. 

The  "Lebanon"  drew  a  coal  train  on  a  slippery  rail  equal  to  that 
which  was  being  moved  by  another  engine  that  weighed  about  fifteen 
tons  more,  and  both  starting  together,  the  Lebanon  kept  out  of  the 
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way  of  the  other  for  some  forty  miles  or  more,  when  a  leak  occurring 
in  the  fire-box,  sufficient  steam  could  not  be  made  to  turn  the  wheels, 
and  eight  of  the  cars  had  to  be  taken  off.  The  train  had,  however, 
previously  passed  the  heaviest  summits  of  the  road. 


Submarine  Electro-telegraphic  Experiments  * 

We  were  invited  last  week  to  witness  some  interesting  Experiments 
on  the  Patent  Caoutchouc  Telegraphic  Insulator,  at  Messrs.  Silver  & 
Co.'s  Establishment  at  North  Woolwich.   Mr.  West,  inventor  of  the 
India  rubber  covered  wire,  conducted  the  experiments,  and  gave  an  ac- 
count of  his  researches  in  connexion  with  the  process.   As  long  ago 
as  1838  he  commenced  using  india  rubber  for  insulating  wires.  In 
1845  he  entered  into  an  arrangement  with  Sir  Joseph  Paxton,  Mr. 
Charles  Dickens,  and  other  gentlemen,  to  lay  down  a  submarine  cable 
between  France  and  England,  on  the  caoutchouc  insulating  principle; 
but,  although  the  sanction  of  the  English  Government  was  obtained  to 
the  undertaking,  that  of  the  French  Government  was  withheld  for  so 
long  a  period  as  to  render  it  impossible  to  carry  it  out  at  that  time. 
But  in  1846  a  portion  of  the  cable  which  had  been  made  by  Mr.  West 
to  lay  down  across  the  Channel  was,  with  the  consent  of  the  Lords  of 
the  Admiralty,  submerged  in  Portsmouth  harbor,  and  a  letter  was 
read  from  Mr.  Hay,  the  chemical  referee  and  lecturer  attached  to  the 
dock-yard,  dated  May  25,  1859,  in  which  Mr.  Hay  states  that,  not- 
withstanding that  the  cable  in  question  has  been  in  constant  use,  ex- 
posed in  places  to  the  sun,  strained  over  rough  stones,  frequently  coiled 
and  uncoiled,  and  treated  very  roughly,  the  insulation  is  now  quite 
perfect,  although  thirteen  years  have  elapsed  since  it  was  laid  down. 
A  portion  of  this  cable  was  exhibited.   Mr.  West's  improvements,  for 
which  he  has  taken  out  a  patent,  consist  in  manipulating  and  apply- 
ing the  india  rubber.   In  consequence  of  this  substance  not  becoming 
plastic  at  a  low  temperature,  it  is  impossible  to  draw  it  on  the  wire 
like  maccaroni  or  gutta  percha ;  it  is,  therefore,  wound  spirally  round 
it ;  but  as  caoutchouc  is  not  homogeneous,  and  the  want  of  cohesion 
in  the  overlapping  would  render  it  liable  to  the  permeation  of  water, 
Mr.  West  was  under  the  necessity  of  inventing  a  method  of  overcom- 
ing this  defect.   The  experiments  testified  that  he  has  perfectly  suc- 
,  ceeded,  and  specimens  of  his  cable,  which  were  exhibited,  showed  that 
the  india  rubber  is  rendered  perfectly  solid  and  homogeneous.  The 
quick  and  easy  manner  in  which  it  can  be  repaired  in  case  of  abrasion 
or  cutting  is  another  great  advantage  of  his  process,  while  experiments 
showed  that  the  electric  fluid  is  transmitted  without  lateral  loss,  there- 
by rendering  the  use  of  batteries  of  great  power  unnecessary.    It  has 
been  ascertained  that  india  rubber  insulates  ten  times  better  than 
caoutchouc,  which  is  too  porous  to  admit  of  perfect  insulation.  Care 
must  be  taken,  however,  to  use  the  Para  caoutchouc,  as  that  derived 
from  the  East  Indies  is  of  an  inferior  quality  and  becomes  "  treacley," 
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and  consequently  unfit  to  act  as  a  good  insulator.  Careful  experiments 
made  to  test  the  resistance  of  the  india  rubber  covered  wire  to  great 
atmospheric  pressure,  showed  that  with  a  pressure  of  1300  atmo- 
spheres, equivalent  to  between  two  and  three  times  that  of  the  great- 
est depth  of  the  Atlantic,  insulation  remained  perfect.  Mr.  West 
stated  that  the  object  of  the  Messrs.  Silver  was  to  invite  public  atten- 
tion to  their  production,  with  a  view  to  having  the  most  searching  in- 
vestigation into  its  merits, — not  dogmatically  putting  it  forth  as  a 
perfect  invention,  but  seeking  to  elicit  by  the  most  open  and  unre- 
served exposition  of  its  qualities,  the  truth  with  regard  to  its  capabili- 
ties. The  importance  of  the  subject  cannot,  indeed,  be  overestimated 
— particularly  at  this  period,  when  the  convulsed  state  of  the  Conti- 
nent has,  within  the  last  few  days,  led  Government  to  decide  on  lay- 
ing down  a  submarine  telegraph  between  England  and  Gibraltar. 
Successes  have  been  achieved  by  gutta  percha,  while  on  the  other 
hand,  great  losses  have  occurred.  The  successes  have  only  been  on 
short  lines,  while  the  reverses  have  been  on  long  lines,  and  experience 
seems  to  show  that  after  a  few  years'  use  caoutchouc  deteriorates  so 
sensibly  as  to  be  no  longer  a  perfect  insulator. 


A  Coincident  Period  in  American  Statistics.* 

By  adding  successively  a  cipher  or  ciphers,  the  figures  "29,636" 
will  express  the  present  (1st  July,  1859)  sum  of  the  railroads,  post 
routes,  territorial  extent  and  population  of  the  United  States.  Thus 
we  have  approximately  : 

Miles  of  railroad,  .             .              .  29,636 

Mile*  of  poat-route,    .  .             .  296,360 

Square  miles  of  territory,  .             .             .  2.963,600 

Mouths  in  population,  .             .  29,636,000 

— facts  exhibiting  in  their  representative  numbers  a  progression  equiva- 
lent to  our  dollar,  dime,  cent  and  mill  system  of  money ;  and  emi- 
nently typical  of  American  "go-aheadativeness,"  which  abhors  to  do 
anything  by  halves.  Such  a  concurrence  of  arithmetical  idiosyncracies 
may  never  again  occur,  and  never  will  unless  our  "filibusters"  suc- 
ceed in  enlarging  "the  area  of  freedom  "  in  a  ratio  commensurate  with 
the  expansion  of  our  population  and  the  development  of  our  means  of 
internal  communication. 

•  From  toe  Jour,  of  the  American  Geographical  and  Statistical  Society,  July,  1850. 


The  Hydraulic  Lift  at  the  Victoria  Docks.*  Invented  by 

Mr.  Edwin  Clark. 

On  Wednesday,  the  27th  of  July,  many  who  are  interested  in  tho 
progress  of  science  had  the  pleasure  of  seeing  in  successful  operation 
at  the  Victoria  Docks  Mr.  Edwin  Clark's  method  of  ship-lifting,  which 
appears  likely  to  supersede  the  graving  dock  for  many  purposes.  Mr. 
Clark's  apparatus  consists  of  a  series  of  thirty-two  upright  hydraulic 

•From  tho  Loud.  Mechanics*  Magazine,  Auguat,  lWft. 
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rams,  of  ten  inches  in  diameter,  placed  in  a  water-way  in  two  lines  of 
sixteen  each,  far  enough  apart  to  admit  of  a  ship  of  any  burden  pass- 
ing between.  Each  ram  is  fitted  with  a  cross-head  of  wrought  iron, 
and  the  cross-heads  are  supplied  with  long  straps,  to  the  lower  end  of 
which  are  connected  girders  extending  across  from  row  to  row.  These 
girders,  when  the  rams  are  down,  are  of  course  at  the  bottom  of  the 
water.  The  pontoon,  on  which  the  ship  is  raised,  is  formed  of  wrought 
iron  plate,  strongly  ribbed,  the  length  and  depth  of  which  varies  ac- 
cording to  the  size  of  the  ship  it  is  intended  to  lift.  This  pontoon  U 
open  at  tho  top,  and  is  of  sufficient  buoyancy,  when  empty,  to  support 
a  vessel  of  very  large  tonnage.  It  is  fitted  with  screw  valves  for  ad- 
mitting the  water,  so  that  in  a  very  short  time,  when  placed  in  posi- 
tion, it  can  be  lowered  down  upon  the  cross  girders.  The  rams  are 
fed  by  a  50  lb.  engine,  which  is  fitted  with  twelve  hydraulic  pump*, 
ljth  in.  diameter,  and  2  ft.  stroke,  working  at  18  strokes  per  minute, 
and  the  pipes  from  these  pumps,  before  branching  off  to  the  rams, 
communicate  with  a  series  of  valves  arranged  in  a  place  built  for  that 
purpose  close  to  the  lift.  By  means  of  eccentrics,  which  close  the 
valves,  any  one  of  tho  rams  can  be  disconnected  at  will  from  the  sup- 
ply, so  that  should  one  of  the  pipes  burst,  no  danger  can  accrue  to  the 
ship,  and  the  lifting  process  can  be  completed  without  delay. 

At  half-past  1  o'clock  on  Wednesday,  the  27th,  the  pontoon  being 
placed  in  position  upon  the  girders,  it  was  first  filled  and  then  lowered 
to  the  bottom  of  the  water.  After  this  the  Jason,  a  ship  of  about 
1000  tons  burden,  was  warped  in,  and  having  been  fixed  in  position 
by  means  of  ten  sliding  blocks,  which  were  pulled  into  contact  with 
the  sides  and  bottom  by  means  of  chains  brought  above  the  water  line, 
the  engine  was  set  to  work,  and  the  whole  mass  rose  gradually  out  of 
the  water  at  a  speed  of  one  foot  in  three  minutes.  As  the  pontoon 
came  above  the  surface,  it  relieved  itself  of  the  water  it  contained, 
and  the  valves  being  then  closed,  the  buoyancy  of  the  saucer  itself 
supported  the  ship  in  a  perfectly  steady  and  satisfactory  manner.  The 
whole  operation,  from  the  beginning  to  the  end,  extended  over  the  space 
of  1 J  hours,  and  the  dead  weight  lifted,  including  the  pontoon,  was  al- 
together above  1600  tons.  There  are  four  pontoons  constructed,  and 
others  in  course  of  construction,  which  when  raised  in  this  manner, 
and  floated,  are  to  be  towed  with  their  burden  into  shallow  bricked 
recesses  provided  for  that  purpose,  so  that  the  hydraulic  power  can  be 
continuously  applied  for  raising  purposes.  During  an  entertainment 
which  followed  the  experiment,  or  rather  the  operation,  Mr.  Edwin 
Clark  laid  before  his  audience  a  clear  and  concise  description  of  his 
invention,  and  the  obstacles  he  had  had  to  contend  with  in  bringing 
it  to  its  present  state  of  perfection. 

The  engraving  No.  1  shows  a  cross  section  of  the  lift,  with  a  ship 
in  the  act  of  being  raised.  A  a  are  two  of  the  columns  in  which  the 
rams  arc  placed ;  B  shows  one  of  the  cross  girders ;  c,  the  end  of  the 
pontoon ;  D  D,  two  of  the  sliding  blocks  for  steadying  the  ship  ;  and 
E  E  are  two  double  purchase  crabs  for  raising  weights,  and  lifting  the 
rams  when  required.  These  can  be  run  about  any  where  upon  the  top 
platforms,  and  are  yery  useful  adjuncts. 
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Engraving  No.  2  is  a  section,  in  detail,  of  one  of  the  columns,  show- 
ing the  ram,  which  is  lettered  A,  the  cross-head  B,  the  side  rods  C  C, 
and  the  cap-plate  D.   It  will  be  noticed  that  the  hydraulic  cylinder 


containing  the  ram  rests  upon  a  block  of  concrete,  which  fills  up  the 
inside  of  the  column  to  the  required  height. 
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It  will  be  needless  for  us  to  say  much  more  upon  the  subject  of  Mr. 
Clark's  invention.  Its  superiority  over  the  old  graving  dock  for  many 
purposes  is  sufficiently  manifest.  Instead  of  a  vast  outlay  upon  ex- 
cavations, masonry,  and  elaborate  machinery  in  each  instance,  one  hy- 
draulic lift  will  do  the  work  of  any  number  of  graving  docks;  and 
the  only  expense,  beyond  the  first  outlay,  is  providing  an  adequate 
number  of  pontoons  for  the  work,  and  water  space  of  any  kind  beyond 
three  feet  deep  for  floating  them  in. 


Steam  Engineering  in  1859.* 

Introductory. — No  apology  is  required  for  calling  attention  to  the 
present  state  of  steam  engineering,  especially  when  it  is  a  well-known 
fact  that,  at  no  previous  period  has  there  been  a  greater  spirit  of  in- 
quiry respecting  the  duty  that  should  be  realized  from  the  steam  en- 
gine than  at  the  present  time ;  indeed,  it  may  be  said,  that  among 
engineers  themselves,  there  is  a  decided  feeling  of  dissatisfaction  on 
this  point. 

The  following  observations  are  entirely  of  a  general  character,  pre- 
paratory to  a  consideration  of  details,  and  they  are  intended  to  refer 
to  what  has  been  done,  what  is  being  done,  and  what  can  be  done;  also 
how  fur  the  present  state  of  steam  engineering  will  compare  with  the 
days  and  deeds  of  Watt,  after  crediting  him  with  the  mechanical  im- 
provements of  nearly  a  century. 

In  1709,  James  Watt  specified  his  three  great  inventions: — separate 
condenser;  encasing  the  working  cylinder  with  steam  or  other  source 
of  heat,  to  prevent  premature  condensation  ;  and  employing  the  ex- 
pansive action  of  steam. 

The  title  of  this  specification  was,  "  A  Method  for  Lessening  the  Con- 
sumption of  Fuel  in  Fire-engines."  The  inventions  were  not  merely  me- 
chanical improvements,  but  they  were  the  development  of  the  principle 
on  which  Watt  based  all  his  hopes  of  economy— namely,  that  HEAT  IS 
THE  SOURCE  OF  all  power  in  steam  ;  and  his  aim  was  to  prevent  all 
needless  and  premature  condensation,  and  consequent  loss  of  power. 

His  correspondence  also,  and  the  nature  of  the  inventions  referred 
to,  prove  his  belief  that  heat  is  the  mainspring  of  the  steam  engine. 
The  truth  and  correctness  of  that  belief  have  been  fully  manifest  in 
the  experience  of  the  period  that  has  elapsed  since  1769. 

Previous  to  Watt's  inventions,  when,  in  Newcomen's  engines,  the 
condenser  was  the  working  cylinder  itself,  the  waste  heat  in  this  de- 
fective system  amounted  to  more  than  three-fourths  of  the  total  steam 
generated ;  and  when  to  that  waste  were  added  other  losses  incidental 
to  the  generation  and  working  of  the  steam  in  a  defective  machine, 
the  result  realized  was  a  mere  fraction  of  the  power  represented  in 
the  combustion  of  the  fuel. 

Watt's  firBt  invention  of  the  separate  condenser  lessened  the  waste 
condensation  to  a  great  extent ;  his  second  invention  of  encasing  thft 
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working  cylinder  with  steam,  &c,  was  only  an  extended  application  of 
the  principle  of  the  first ;  and  his  third  invention  of  using  the  expan- 
sive action  of  steam,  could  only  he  applied  with  success  in  combination 
with  the  other  two :  indeed,  they  are  such  a  united  trio  that,  in  con- 
densing engines,  neither  can  be  dispensed  with  without  involving  a 
considerable  loss  of  effect,  even  when  working  with  steam  of  only  at- 
mospheric pressure. 

It  is  not  a  doubtful  but  a  well  proved  fact,  that  steam  cannot  be  de- 
prived of  its  temperature,  without  a  proportionate  loss  of  its  pressure ; 
it  is  also  a  well  known  fact,  when  steam  of  a  certain  temperature,  say 
250°,  is  brought  into  contact  with  iron,  wood,  or  air,  having  a  tem- 
perature of  say  80°  only,  there  is  a  constant  action  going  on  propor- 
tionate to  the  conducting  powers  of  the  low  temperature  material,  by 
which  the  steam  is  deprived  of  a  portion  of  its  heat  and  pressure,  and 
the  loss  thereby  increases  rapidly  with  the  difference  between  the  two 
temperatures. 

As  a  homely  illustration  on  this  point,  we  may  refer  to  the  effect  of 
different  temperatures  in  the  case  of  the  human  body  and  the  atmo- 
sphere in  which  it  may  exist.  In  the  human  body,  the  average  tem- 
perature is  90°,  and  we  find  that  we  cannot  remain  in  a  surrounding 
temperature  of  32°  without  losing  a  considerable  portion  of  our  sen- 
sible heat. 

The  amount  of  the  loss,  by  conduction  and  radiation,  in  the  steam 
engine,  is  dependent  on  many  circumstances.  It  is  enough  at  present 
to  draw  attention  to  the  fact  that  there  is  a  loss,  and  that  a  consider- 
able one. 

To  the  appreciation  of  the  importance  of  preserving  the  heat  in 
steam  intact,  was  due,  to  a  great  extent,  Watt's  success  as  an  improver 
of  the  steam  engine,  and,  whenever  such  preservation  is  neglected,  loss 
and  partial  failure  are  inevitable. 

It  is  not  assumed  that  any  new  ideas  or  facts  are  developed  in  the 
preceding  remarks;  they  are  only  intended  to  direct  attention  to  those 
true  principles  of  economy  in  the  development  of  steam  power,  with- 
out which  that  economy  is  impossible,  and  one  reason  for  referring  to 
what  may  be  termed  first  principles  is,  that  we  may  have  to  trace  pre- 
sent defects  to  their  neglect. 

There  must,  of  necessity,  be  a  difference  between  the  results  of  theo- 
retical calculation  and  those  of  practical  experiment,  but  it  is  not  a 
necessity  that  the  amount  of  that  difference  should  average  more  in 
1859  than  in  the  days  of  Watt,  after  crediting  him  with  the  advan- 
tages of  mechanical  construction  we  now  possess. 

It  is  to  be  feared  that  these  mechanical  advantages  are  more  than 
counterbalanced  by  neglect  of  the  true  princ  pies  of  economy  in  the 
use  of  steam,  and  that  we  are  util  zinjr  a  smaller  per  centage  of  the 
total  power  of  steam  than  Watt  himself. 

In  these  introductory  remarks  we  shall  not  refer  to  certain  sources 
of  loss  in  the  generation  of  mean >.  or  to  those  arising  from  the  diffi- 
culty of  utilizing  the  heat  in  the  e  >  i'l'  n«*.  <l  o  exhausted  steam;  these 
will  be  referred  to  on  a  subsequent  oce  ■> ■  »  ». 
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We  may  fairly  compare  the  duty  of  the  steam  engine,  as  improved 
by  Watt  in  1769,  with  the  average  duty  realized  by  steam  engines  now 
in  general  use ;  and  we  will  only  notice  exceptive  cases  when  they  prove 
that  an  increased  duty  is  both  possible  and  practicable. 

There  are  three  separate  classes — the  professional,  manufacturing, 
and  the  purchasing — immediately  interested  in  the  construction  of  a 
steam  engine,  each  of  which  has  its  own  particular  influence. 

The  professional  engineer  is  comparatively  of  a  late  creation,  and  his 
influence  is  quite  subservient  to  that  of  the  manufacturer  or  the  pur- 
chaser ;  his  position  and  success  in  life  are,  to  a  great  extent,  depend- 
ent upon  his  opinions  being  somewhat  in  advance  of  the  age,  and  if 
he  unites  a  fair  amount  of  scientific  knowlege  with  sound  practical  ex- 
perience, he  will  not  encourage  the  perpetuation  of  unsound  and  de- 
fective engineering;  his  responsibility  and  power  are  at  present  very 
limited,  and  it  would  be  unjust  to  blame  him  for  departures  from  true 
rinciples,  when  such  have  been  the  result  of  circumstances  over  which 
e  had  no  control. 
The  manufacturing  engineer  has  to  satisfy  the  claims  of  what  are 
too  often  opposite  andconflicting  interests.  On  the  one  hand  he  is  sup- 
posed to  supply  the  market  with  the  best  description  of  steam  engines, 
and  on  the  other  ho  has  to  make  money,  and  avoid  what  may  be  called 
needless  expenditure  in  producing  his  goods ;  he  is  also  influenced  by 
the  opinions  and  requirements  of  his  customers. 

Now  it  does  not  follow  that  in  manufacture  the  cheapest  is  the  best; 
on  the  contrary,  it  is  too  often  the  other  way,  for  it  is  well  known,  to 
produce  an  article  at  a  cheap  rate,  and  make  the  sale  of  it  profitable, 
repetition  must  be  encouraged,  and  alteration  avoided. 

To  take  an  instance:  in  manufacturing  a  steam  engine  a  certain  out- 
lay is  required  for  patterns,  and  when  it  is  purchased  at  the  market 
price  for  engines  of  a  certain  class  and  size,  in  a  general  way,  that 
price  is  not  affected  by  the  cost  of  the  patterns ;  but  it  is  of  every  con- 
sequence to  the  manufacturer,  as  a  matter  of  profit  or  loss,  whether 
that  cost  is  debited  to  one  engine  or  to  twenty ;  it  follows,  therefore, 
that,  in  this  instance,  there  is  in  the  process  of  manufacturing  steam 
engines  a  great  inducement  to  repetition,  in  opposition  to  the  more  im- 
portant demand  for  improvements  tending  to  economy  and  general  effi- 
ciency. And  we  may  add,  there  is  little  hope  of  an  immediate  change 
in  a  system  that,  unfortunately,  opposes  such  a  strong  barrier  to  real 
improvements,  for  the  reason  that  a  manufacturer  will  not  ruin  himself 
to  benefit  his  customer. 

We  must  look  to  the  increasing  intelligence  among  the  purchasers 
and  users  of  steam  power  for  the  change  required,  the  influence  exer- 
cised in  the  production  and  quality  of  steam  power  by  the  third  or 
purchasing  class  being  greater  than  is  generally  supposed.  The  man 
who  holds  the  purse-strings  is  the  man  of  influence,  and  the  engineer- 
ing character  of  the  manufacturer  has  been,  and  always  will  be,  greatly 
changed  and  modified  by  that  of  the  purchaser. 

Such  a  state  of  depressed  improvement  is  not  to  be  submitted  to 
without  a  murmur,  nor  is  it  at  all  evident  that  great  changes  for  the 
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better  could  not  be  made  if  the  manufacturing  engineer  was  more  con- 
stantly and  pointedly  to  enlighten  the  dark  understanding  of  his  cus- 
tomers. 

t  The  best  interests  of  the  employer  of  steam  power  are,  in  truth, 
identical  with  the  purchase  and  use  of  the  best  and  most  economical 
machinery;  and  we  believe  the  manufacturing  engineer  will  ever  pre- 
fer to  lead  the  van  in  efficiency  and  economy,  if  he  is  allowed  a  fair 
profit  on  his  manufactures. 

And  now,  having  stated  some  of  the  drawbacks  to  extensive  improve- 
ments in  the  production  and  use  of  steam  power,  we  wish  to  call  atten- 
tion to  the  actual  efficiency  of  the  steam  engine  of  1859. 

We  have  previously  referred  to  the  three  inventions  specified  by 
Watt  in  1769,  and  we  propose  to  inquire  what  actual  duty  has  been 
realized  in  engines,  constructed  in  accordance  with  the  principles  of 
that  specification. 

The  first  practical  application  of  steam  power  was  for  the  purpose 
of  pumping,  and  in  no  class  of  engine  have  economical  principles  of 
construction  received  such  attention  as  in  that  used  for  removing  water 
from  deep  mines ;  and  it  may  be  observed  incidentally,  with  reference 
to  the  expansive  action  of  steam,  it  was  peculiarly  adapted  to  the  con- 
ditions of  pumping,  where  great  variation  of  power  was  requisite. 

In  Cornwall  the  duty  performed  by  pumping  engines  has  been  regu- 
larly tabulated  for  some  years,  and  the  amount  of  that  duty  has,  in 
several  instances,  amounted  to  upwards  of  90,000,000  lbs.,  raised  1  ft. 
high  in  an  hour,  with  a  consumption  of  a  bushel  of  coals,  or  94  fibs.; 
and  if  to  the  above  duty  is  added  the  friction  of  the  engine  and  pumps, 
an  indicated  or  actual  power  has  been,  and  can  be,  obtained  by  the  con- 
sumption of  lets  than  2  lbs.  of  Welsh  coal  per  hour. 

The  average  duty  of  a  number  of  engines  working  at  different  rates 
of  expansion  in  Cornwall  may  be  much  less  than  the  above;  but  when- 
ever due  attention  is  paid  to  tho  maintenance  of  the  heat  of  the  steam 
in  the  cylinder,  and  full  scope  is  allowed  to  expansive  working,  the 
above  economy  can  always  be  realized. 

In  the  case  of  condensing  engines,  for  driving  mills  and  manufac- 
tories, in  which  steam  jackets  and  expansion  have  been  combined,  an 
indicated  or  actual  horse  power  has  been  obtained,  without  difficulty, 
with  a  consumption  not  exceeding  2  J  lbs.  of  coal  per  hour. 

We  therefore  maintain  that,  by  attending  to  the  principles  of  Watt's 
specification,  an  indicated  or  actual  horse  power  can  always  be  obtained 
from  a  well  made  steam  engine,  on  land  or  on  sea,  by  a  consumption 
of  good  steam  coal  not  exceeding  2J  lbs.  per  hour ;  and  we  are  aware 
that  this  statement  is  more  moderate  than  well  established  facts  re- 
quire ;  indeed,  there  is  every  reason  to  believe  we  might  fairly  adopt 
a  much  higher  standard  of  economy. 

As  a  concluding  remark  on  this  part  of  the  subject,  in  no  instance 
on  record  has  the  best  result  or  highest  duty  been  realized  without 
special  arrangements  for  maintaining  intact  the  temperature  of  the 
working  steam  and  extensive  expansive  action. 

Our  next  inquiry  is : — What  is  the  average  duty  realized  at  the  pre- 


Digitized  by  Google 


300 


Civil  Engineering 


sent  time  on  land  and  on  sea  for  the  consumption  of  a  given  amount 
of  coal  ?  In  reply  to  this,  the  following  may  be  fairly  assumed  as  un- 
disputed facts : — 

1.  That,  with  land  condensing  engines,  the  average  consumption  of 
good  steam  coal  per  hour,  to  obtain  an  indicated  or  actual  horse  power, 
is  not  less  than  4  lbs. 

2.  That,  with  marine  engines  of  the  best  general  construction,  made 
by  first  class  firms,  the  consumption  of  good  steam  coal  per  hour,  ne- 
cessary to  obtain  an  indicated  or  actual  horse  power,  is  not  less  than 
4£  lbs. 

3.  That,  except  in  a  few  instances,  no  provision  is  made  for  main- 
taining the  temperature  of  steam  in  the  steam  pipes  and  passages,  and 
during  its  expansion  in  the  cylinder,  either  in  land  or  marine  engines. 

4.  That  the  advantages  derived  from  the  expansive  action  of  steam 
when  the  temperature  of  the  steam  is  not  preserved,  are  often  so  slight 
as  to  throw  discredit  on  a  principle  which,  when  properly  applied,  U 
invaluable  in  economizing  fuel. 

The  conclusions  to  be  drawn  from  the  above  are  far  from  satisfac- 
tory, and  quite  justify  the  tone  of  these  introductory  remarks. 

The  steam  engineering  of  1859  is  in  a  most  defective  condition,  and 
the  results  of  such  deficiency  are  incalculable. 

In  steamships  alone  we  have  at  least  one  and  a  half  millions  of  ac- 
tual or  indicated  horse  power ;  and  if  we  only  suppose  this  povrer  to 
be  exerted  during  one  month  out  of  the  twelve,  we  are  needlessly  throw- 
ing away  fuel  to  the  amount  of  100,000  tons  per  annum. 

Figures  and  calculations  must  fail  to  convey  a  correct  estimate  of 
the  loss  incurred  by  defective  steam  engineering ;  and  in  the  case  of 
steam  shipping,  the  actual  amount  of  fuel  saved  is  only  a  portion,  and 
sometimes  a  small  one,  of  the  saving  in  freight,  &c,  resulting  from 
coal  space  available  for  cargo. 

The  astonishment  expressed  at  the  economy  resulting  from  the  use 
of  superheated  steam  indicates,  only  too  truly,  how  far  we  have  de- 
parted in  practice  from  the  first  principles. 

The  facts,  that  the  advantages  to  be  derived  from  superheated  steam 
can  be  obtained  at  a  comparatively  small  outlay,  and  that  its  applica- 
tion is  easy  to  existing  machinery,  will  go  far  to  bring  it  into  favor; 
but  it  is  matter  of  serious  doubt  if  an  improvement  that  is  based  on 
the  existence  of  a  previous  defect  is  the  best  of  the  kind. 

The  economy  resulting  from  superheating  steam  must  convince  the 
most  sceptical  that  in  all  engines — where  the  cylinders  are  merely 
clothed  to  prevent  radiation — at  least  from  20  to  30  per  cent,  of  steam 
is  needlessly  condensed  during  its  passage  from  the  boiler  to  the  con- 
denser, and  it  is  the  surplus  heat  supplied  from  the  superheated  steam 
that  prevents  this  waste,  and  saves  the  fuel. 

We  are  but  entering  the  field  of  improvement  in  steam  engineering, 
and  the  amount  of  duty  realized  from  the  combustion  of  a  pound  of 
coal  is  at  present  but  a  small  per  centage  of  the  total  value  of  the 
heat  given  out  by  that  coal. 

Boilers,  engines,  condensers,  must  all  be  greatly  improved;  for  each 
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has  its  peculiar  source  of  waste,  the  sum  total  of  which  is  well  known 
to  be  considerable. 

We  have  thus,  as  it  were,  just  glanced  at  the  state  of  steam  engi- 
neering in  1859,  being  conscious  of  omitting  mention  of  many  inci- 
dental causes  for  present  defects.  When  we  proceed  to  refer  in  detail 
to  steam  engine  construction,  the  opportunity  will  be  afforded  of  em- 
bracing all  points  of  interest. 

(To  be  Continued.) 


Formula  and  Table  for  Proportioning  Arches  of  Wood  or  Cast  Iron 
for  Bridges,  By  John  C.  Trautwine,  Civ.  Eng.,  Philadelphia. 

To  the  Editor  of  the  Journal  of  the  Franklin  Institute. 

The  following  formula,  rules,  and  table,  for  deducing  readily  the  di- 
mensions of  wooden  or  iron  arches  for  bridges,  were  originated  by  my- 
self for  my  private  use ;  but  supposing  that  they  might  occasionally 
prove  serviceable  to  other  members  of  the  profession,  I  submit  them  for 
publication  in  your  Journal,  in  case  you  entertain  the  same  opinion. 

In  wooden  bridges  in  which  the  entire  dependence  for  supporting 
the  weight  of  both  the  structure  and  the  load,  is  placed  upon  the  curved 
ribs  or  arches ;  the  rise  of  which  neither  exceeds  one-fourth,  nor  falls 
below  one-twentieth  of  their  span ;  the  formula 

/span  I  .  span*\  .  /rise\ 
{—  *  J14  6  rwe-2125  J+  (mo) 

Fig.  1. 


will  be  found  to  give  the  side  a  b  or  a  c,  Fig.  1,  of  a  single  arch  ot 
any  span  whatever,  which  is  square  at  its  crown  a  c;  and  which,  when 
completed  by  properly  increasing  its  cross-sectional  area  from  tho 
crown  towards  the  springs,  or  skewbacks  s  sy  (by  a  simple  process  which 
will  soon  be  described,)  will  sustain,  besides  its  own  Ufeiaht,  (estimated 
at  30  pounds  to  a  cubic  foot)  a  uniformly  distributed  load  of  If  tons  per 
foot  lineal  of  span ;  and  at  the  same  time  will  not,  in  any  part  of  its 
length,  be  subjected  to  a  compressive  strain  exceeding  about  800  lbs. 
per  square  inch ;  in  no  case  varying  more  than  10  or  12  pounds  from 
that  limit. 

With  so  trifling  a  deviation  from  exactness  as  10  or  12  lbs.  in  800, 
the  formula  may  therefore,  so  far  as  regards  its  practical  application 
to  bridge  arches,  be  considered  as  mathematically  correct. 

It  will  be  observed  that  the  single  arch  derived  from  this  formula 
contains  the  total  area  of  arch  at  crown  required  for  the  bridge.  Of 
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course  this  arch  will  in  practice  be  subdivided  at  least  into  two ;  each 
of  which  will  present  half  the  area  of  the  calculated  single  one. 

The  formula  is  manifestly  applicable  also  to  those  numerous  plans 
of  bridges  in  common  use,  which  consist  of  trusses  variously  framed, 
but  depend  upon  a  straight  upper  chord  for  resisting  compressive 
strains.  It  gives  the  entire  area  at  centre  of  the  upper  chords,  for  a 
load  of  1}  tons  per  foot  lineal,  omitting  the  weight  of  the  chords. 

The  arch  is,  of  course,  supposed  to  be  so  braced  as  to  resist  change 
of  form  from  passing  loads. 

About  800  pounds  per  square  inch  is  the  limit  assigned  by  our  most 
eminent  designers  and  constructors  of  bridges,  as  the  perfectly  safe 
compressive  resistance  of  white  and  yellow  pines  and  spruce,*  which 
are  the  timbers  almost  exclusively  employed  for  bridge  arches ;  and 
the  assumption  has  been  very  abundantly  sustained  by  experience. 

According  to  Hodgkinson,  (the  most  reliable  authority  on  the  sub- 
ject,) the  ultimate  resistance  of  white  and  yellow  pines  and  spruce  to 
crushing,  is  about  from  5400  to  7000  pounds  per  square  inch ;  conse- 
quently our  limit  is  but  from  \  to  Jth  part  of  the  ultimate  strength. 

As  to  their  weights,  white  pine  is  somewhat  lighter  than  the  others, 
but  inasmuch  as  their  averages  when  seasoned,  generally  range  between 
27  and  33  pounds  per  cubic  foot,  we  shall  not  affect  the  truth  of  oar 
results  appreciably,  if  we  assume  each  at  30  pounds,  as  I  have  done. 

The  formula  reduced  to  words  furnishes  the  following 

RULE 

For  arches  of  any  span  whatever;  with  rises  from  ^  to  Jth  the  span. 

Square  the  span  in  feet.  Divide  this  square  by  2125.  Subtract  the 
quotient  from  14*6  times  the  rise.  Take  the  square  root  of  the  remain- 
der. Divide  Jth  of  tho  span  by  this  square  root.  To  the  quotient  add 
the  rise  divided  by  2000. 

The  sum  will  be  a  b  or  a  <?,  Fig.  1,  in  feet,  for  an  arch  of  spruce  or 
white  pino ;  and  the  area  a  b  c  dy  as  well  as  every  other  cross-sectional 
area  of  tho  arch,  will  be  strained  about  800  pounds  per  square  inch 
by  the  weight  of  the  arch  itself,  in  addition  to  a  uniformly  distributed 
load  of  1}  tons  per  foot  lineal  of  span,  after  the  arch  shall  have  been 
so  enlarged  from  the  crown  towards  the  springs,  es,  Fig.  1,  as  to 
equalize  the  pressure  per  square  inch  in  all  its  parts. 

When  the  rise  exceeds  one-fourth  of  the  span,  the  strain  per  square 
inch  of  area  as  deduced  from  my  formula  becomes  sensibly  less  than 
800  pounds  per  square  inch;  and  in  a  semi-circular  arch  is  reduced  to 
about  770  pounds. 

Even  this  extreme  want  of  coincidence  is  an  approximation  suffi- 
ciently close  for  all  practical  purposes ;  and  proves  that  so  far  as  utility 
is  concerned,  the  formula  will  apply  to  rises  from  as  low  as  3'0  to  1  the 
span.  Rises  greater  than  Jth  the  span  have  not  been  introduced  into 
the  table  however.  Not  only  because  that  rise  is  very  rarely  exceed- 
ed, but  because  I  wished  to  maintain  a  practically  perfect  consistency 
throughout  its  extent.  As  it  is,  it  far  exceeds  any  limits  that  have 
yet  been  attempted. 

•WhlU  pine  is  iu  England  called  Weymouth  ylat;  and  spruce,  white  fir  or  deal. 
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Now  the  strain  at  the  centre  of  a  bridge  (whether  the  bridge  con- 
sist essentially  of  an  arch  of  wood,  iron,  or  stone ;  or  whether  its  de- 
pendence for  resisting  crushing  strains  is  placed  in  straight  upper 
horizontal  chords ;)  is  a  purely  horizontal  one ;  and  this  horizontal 
strain  is  uniform  throughout  the  arch. 

In  any  of  the  foregoing  cases  this  horizontal  strain  may  be  yery 
readily  computed.* 

Fig.  2.  Fig.  3. 


Each  half  of  the  span  constitutes  a  lever,  Figs.  2  and  3.  It  tends 
to  fall  by  revolving  on  its  fulcrum  s,  with  a  force  represented  by  its 
weight  multiplied  by  the  horizontal  distance  n  s  of  the  centre  of  gravity 
o  of  that  weight,  from  the  fulcrum  *,  which  distance  is  the  leverage 
through  which  said  weight  acts.  And  it  is  prevented  from  falling  by 
the  counter-pressure  of  the  other  half,  which  acts  horizontally  against 
it  at  c,  with  a  force  represented  by  its  weight  multiplied  by  n  *,  and 
divided  by  the  vertical  distance  8  a  from  the  fulcrum  to  c. 

Hence  the  simple  rule :  Take  one-half  the  sum  of  the  entire  weight 
of  the  bridge  itself,  and  of  its  maximum  distributed  load,  (making  due 
addition  for  momentum.)  Multiply  this  half  sum  by  the  horizontal  dis- 
tance n  s  of  the  centre  of  gravity  o,  of  this  half  weight  of  bridge  and 
load  from  the  fulcrum  or  skewback  s.  Divide  the  product  by  the  rise, 
or  vertical  distance  s  a  from  the  centre  of  the  fulcrum  to  the  centre 
c  of  the  depth  of  the  arch  or  chord  at  the  crown.  The  quotient  will 
be  the  horizontal  strain  at  c;  and  this  horizontal  strain  in  the  case  of 
the  arch  remains  uniform  throughout  its  whole  extent.  In  the  straight 
chord  it  does  not ;  but  we  are  not  considering  this  subject. 

In  bridges  of  wood  or  iron,  the  distance  of  the  centre  of  gravity  of 
the  half  span  and  its  load  from  the  abutment  at  c,  will  usually  be  so 
nearly  equal  to  Jth  of  the  clear  span,  that  we  shall  not  err  materially 
in  assuming  it  at  that  quantity,  as  I  have  done  in  my  formula ;  but  in 
stone  bridges  the  position  of  the  centre  of  gravity  will  be  nearer  the 
abutment,  and  must  be  ascertained  previously  to  making  the  calcula- 
tion. So  much  for  the  horizontal  thrust,  the  only  one  sustained  at  c. 

But  at  each  skewback,  or  spring,  s.  the  arch,  sustains  not  only  a  hori- 
zontal force  equal  to  that  at  the  crown,  but  also  a  vertical  one,  arising 
from  and  equal  to,  the  half  weight  of  the  bridge  and  its  maximum  dis- 
tributed load,  momentum,  &c. 

Consequently  the  cross-sectional  area  of  the  arch  at  the  spring  must 
be  greater  than  that  at  the  crown ;  and  must  bear  to  it  the  same  ratio 

•  8m  Whipple  on  Uridjfe  Building,  Utie%  NtW  York,  1847;  n»opt  01 
t;  both  1861 ;  three  of  the  best  authorities  on  the  lubject. 
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that  the  resultant  of  the  horizontal  and  vertical  pressures  at  the  spring 
hears  to  the  horizontal  pressure  alone  at  the  crown. 

Fig.  4.  So  long  as  the  thickness  of  the  arch  remains 

uniform,  if  we  take  its  depth,  a  b,  Fig.  4,  at  the 
crown,  to  represent  the  amount  of  pressure  at 
the  crown,  then  will  the  depth/  h  at  the  spring, 
of  a  properly  proportioned  arch,  represent  the 
pressure  at  the  spring. 

Therefore,  if  from  the  point  /,  we  draw  the 
horizontal  Ymefey  equal  toafl,  and  representing 
the  horizontal  thrust;  and  the  vertical  line  eg,  by  the  same  scale,  to 
represent  the  half  weight  of  the  bridge  and  loaa,  then  will  the  re- 
sultant line  gf  represent  both  the  total  amount  of  pressure  on  the 
skewback,  and  its  direction.  And  //t,  drawn  at  right  angles  to  fg, 
and  equal  to  it,  will  represent  the  proper  length  and  direction  of  the 
skewback  joint. 

The  same  result  may  be  readily  arrived  at  by  calculation,  thus:  In 
any  right  angled  triangle,  as  efg,  the  hypothenuse  fg,  which  repre- 
sents the  strain  at  the  skewback,  is  equal  to  the  square  root  of  the 
sum  of  the  squares  of  the  two  sides  ef  and  e  g,  which  respectively  re- 
present the  horizontal  and  vertical  pressures  at  the  skewback.  In 
other  words,  if  we  add  together  the  square  of  the  horizontal  pressure, 
and  the  square  of  the  half  weight  of  the  bridge  and  its  maximum  load, 
and  extract  the  square  root  of  the  sum,  we  obtain  the  entire  strain  at 
the  skewback. 

It  is  plain,  that  to  ascertain  the  depth  of  an  arch  by  this  means,  is 
a  process  of  successive  trials ;  because  in  order  to  know  the  strains 
produced  in  an  arch,  we  must  first  know  its  dimensions  and  weight ; 
but  to  obtain  its  dimensions  and  weight  we  must  first  know  to  what 
strains  it  is  to  be  subjected.  It  is  necessary,  therefore,  as  a  prelimi- 
nary step,  to  assume  certain  dimensions,  and  from  them  to  calculate 
the  weight,  and  the  strains  resulting  therefrom.  If  these  calculated 
strains  prove  to  be  too  large,  or  too  small  for  the  assumed  arch,  new 
dimensions  must  be  fixed  on,  and  a  new  trial  made,  until  the  required 
coincidence  is  secured. 

The  following  very  simple  method  of  my  own,  possesses  all  the  ac- 
curacy required  in  practice,  and  when  used  in  connexion  with  my 
formula,  gives  the  proper  result  at  once. 

Fig.  5. 


Describe  a  small  arc  a  d  b;  draw  a  b  and  nd  proportioned  to  each  other 
the  span  and  rise  of  the  arch  under  consideration.  In  d  n  continued 
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through  the  centre  c,  from  which  the  arc  was  described,  make  c  o  equal 
to  half  of  n  d.  From  o,  through  b  draw  o  U  Then  is  b  t  the  direction 
of  the  skewback. 

Next  make  the  vertical  line  b  r  (by  any  convenient  scale,  without 
regard  to  the  scale  of  the  arc  a  d  b)  equal  to  the  depth  of  the  arch  at 
the  crown  as  deduced  from  my  formula  (as  hereinafter  explained). — 
Draw  r  8  horizontally,  intersecting  b  t.  Then,  b%  measured  by  the  same 
scale  as  b  r,  will  give  the  length  of  the  skewback,  such  that  the  pres- 
sure per  square  inch  through  the  entire  length  of  the  arch  will  be  the 
same.  The  thickness  of  the  arch  being  supposed  equal  to  the  depth  at 
the  crown,  and  to  be  uniform  throughout  from  crown  to  springs,  it  fol- 
lows that  the  depth  b  s  of  the  skewback  multiplied  by  the  thickness  of 
the  arch  will  give  the  cross-sectional  area  of  the  arch  at  the  skewback. 

It  is  only  while  thus  obtaining  the  areas  of  cross-section  of  the  arch, 
that  it  is  necessary  to  suppose  the  arch  to  be  of  equal  thickness  through- 
out. Having  once  obtained  the  areas  at  crown  and  springs,  the  form 
into  which  these  areas  shall  be  thrown  must  depend  on  the  judgment 
of  the  engineer,  and  will  be  affected  by  the  nature  of  the  material  em- 
ployed in  the  arch.  If  of  wood,  the  cross-section  will  most  probably 
be  rectangular ;  but  if  of  cast  iron  it  will  be  made  either  T,  H,  or  O 
shaped ;  or  may  receive  whatever  figure  may  be  supposed  best  adapted 
to  the  peculiar  case. 

I  repeat  that  the  single  arch  found  by  the  above  process  contains 
the  entire  men  required  for  the  bridge;  and  will  be  subdivided  into  two 
or  more  smaller  ones,  in  each  of  which  the  areas  at  crown  and  springs 
must  bear  to  each  other  the  same  proportions  as  in  the  large  one. 

The  accompanying  Table  is  intended  to  supersede  to  some  extent 
the  necessity  for  entering  into  a  detailed  calculation  of  the  size  of  arch 
required  in  any  particular  case.  It  has  been  prepared  from  my  formula. 
Therefore,  when  in  any  case  it  is  found  that  the  total  weight  to  bo 
supported  by  a  wooden  arch  amounts  to  1}  tons  per  lineal  foot  of  span 
equally  distributed,  (omitting  the  weight  of  the  arch  itself  only,)  the 
Table  at  once  gives  by  inspection,  the  depth  of  arch  at  the  crown ;  and 
since  the  thickness  at  that  point  is  supposed  to  be  equal  to  the  depth, 
it  follows  that  the  square  of  the  depth  gives  the  total  area  of  cross- 
section  required  at  the  crown.  The  depth  at  the  crown  being  obtained, 
that  at  the  skewback  can  be  found  in  a  few  moments  by  employing  the 
method  illustrated  by  Fig.  5. 

Thus,  let  us  suppose  that  a  single  track  railway  bridge  of  150  feet 
span,  and  with  a  rise  of  15  feet,  or  Jgth  of  the  span,  has  been  designed, 
with  the  exception  of  determining  upon  the  dimensions  of  arch  required; 
and  that  the  weight  of  the  floor,  bracing,  and  all  othor  parts  of  the 
structure  itself,  except  the  arches,  amounts  to  the  quantity  usual  in 
such  a  bridge,  of  about  *45  tons  per  foot  run  of  span ;  also,  that  the 
equally  distributed  weight  of  maximum  extraneous  load,  including 
engine  and  train,  snow,  the  effects  of  momentum,  &c,  be  taken  at  1*3 
tons  per  foot  run,  (which  I  consider  a  fair  allowance) ;  making  in  all 
1*75  tons  per  foot  lineal  to  be  supported  by  the  arch.  Now,  what  must 
be  the  dimensions  at  crown  and  skewback  of  one  single  wooden  arch, 
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'which  by  itself  shall  support  this  load  safely,  and  not  be  strained  in  any 
part  by  a  greater  crushing  pressure  than  about  800  lbs.  per  sq.  inch  i 

We  see  at  once  by  the  Table,  that  the  entire  arch  area  at  the  crown 
must  be  2-607  X  2-607  ft.  =  6-80  sq.  ft.,  or  (6-80  X  144)  979  sq.  ins. 

Then  to  find  the  entire  arch  area  at  the  skewback,  describe  any 
small  arc,  (3  or  4  inches  long  will  answer  very  well)  as  a  d  6,  Fig.  5, 
of  which  the  chord  a  6  is  equal  to  ten  times  the  rise  n  d;  that  being 
the  proportion  in  tho  present  instance,  of  span  to  rise.  Make  c  o  =  | 
nd;  through  o  and  b  draw  o  t :  make  b  r  vertically  by  any  convenient 
scale,  (without  reference  to  the  size  of  the  arc,)  to  represent  the  cen- 
tre depth,  2-607  feet.  Make  r  s  horizontal ;  then  will  b  s  be  the  direc- 
tion of  the  skewback ;  and,  measured  by  the  same  scale  as  b  r,  will  be 
found  to  be  3*35  feet,  the  required  depth  of  arch  at  the  skewback. 

Since  the  arch  is  supposed  to  be  of  equal  thickness  throughout,  it  fol- 
lows that  the  entire  cross-sectional  area  of  arch  required  at  the  skewbacks 
is  2-607  ft.  x  3-35  ft.  =  8-733  sq.  ft.,=8-733  x  144,  or  1257-6  sq.  ins. 

Consequently,  the  single  track  railway  will,  in  this  case,  require  two 
arches,  each  of  which  shall  have  a  cross-sectional  area  at  crown  of 

489J  square  inches ;  and  at  skewback  of  628-8  sq.  ins. 

As  before  remarked,  these  areas  may  be  disposed  into  such  forrrn 
of  cross-section  as  the  judgment  of  the  engineer  may  suggest. 

At  half  way  between  the  crown  and  skewback,  measured  along  the 
chord  or  span  of  the  arch,  the  area  should  be  equal  to  half  the  sum  of 
the  areas  at  those  two  points ;  and  so  at  any  other  intermediate  point, 
a  similar  mode  of  proportioning  should  be  observed. 

Before  closing  this  paper,  I  will  work  out  in  detail  an  example  to 
show  the  correctness  of  the  formula. 

At  present,  I  shall  confine  myself  to  explaining  certain  points  ne- 
cessary to  be  understood  in  order  to  render  the  table  more  generally 
useful  in  practice. 

In  the  first  place,  as  regards  bridges  whoso  combined  weights  (omit- 
ting in  all  cases  the  weight  of  the  arches  themselves,)  and  loads  amount 
to  more  than  If  tons  per  foot  lineal  of  span ;  as  generally  begins  to 
be  tho  case  when  the  span  much  exceeds  150  feet. 

The  mode  of  proceeding  in  this  case  is  very  simple;  and  its  prin- 
ciple self-evident.  We  have  only  to  obtain  the  areas  at  crown  and 
spring  as  if  the  load  were  but  1}  tons  per  foot  of  span,  as  in  the  pre- 
ceding example ;  and  afterwards  to  increase  them  respectively  in  the 
same  proportion  as  the  increased  total  weight  (omitting  the  arches,)  per 
foot  run  exceeds  If  tons. 

For  instance,  if  in  the  preceding  example,  the  arch  had  been  re- 
quired to  sustain  a  weight  of  2 J  tons  per  foot,  instead  of  1},  we  should 
have  found  the  areas  at  crown  and  spring,  precisely  as  was  done ;  and 
afterwards  have  enlarged  them  for  the  2|  tons,  thus : 

Ton*.  Ton*.  Area  at  crown.       Area  at  crown. 

1-75    :  2-25  :  :    979    :     1258-6*  sq.  ins.,  for  the  new  arch. 
And, 

Tooa.  Tana.  An-»  at  »pring.     Area  nt  uprlrjft. 

1-75   ;  2.25  :  :  1257-6*  :  1616-9  sq.  ins.,  for  the  new  arch. 

•  Tbii  cioac  coincidence  »u  entirely  accidental. 


Digitized  by  Google 


Formula  for  Proportioning  Arches  for  Bridges.  307 

The  engineer  sometimes  wishes  to  form  at  the  moment  an  approxi* 
mate  idea  of  the  size  of  arch  required  for  a  certain  span,  without  the 
trouble  of  a  previous  calculation  in  detail  of  the  dimensions  and  weights 
of  the  several  parts  of  the  structure ;  and  I  have  endeavored  to  ren- 
der my  table  subservient  to  this  end,  in  the  following  manner. 

I  find  by  analyzing  some  of  our  best  single  track  wooden  bridges 
of  about  150  feet  span,  that  the  weight  of  the  structure  itself  (omit- 
ting the  weight  of  the  arches,)  averages  about  *45  ton  per  foot  run  of 
span ;  and  that  of  this  *45  ton,  about  *3  of  a  ton  may  be  considered 
as  invariable,  without  regard  to  span ;  while  about  #15  ton  increases, 
per  foot  run  of  span,  nearly  as  the  squares  of  the  spans. 

On  this  basis  wo  have  as  the  total  weight  per  foot  run  of  bridge  and 
load,  when  the  bridge  is  single  track,  and  about  150  feet  span,  as  fol- 
lows (omitting  the  arches)  :— 

•30  of  a  too,  invariable,  or  independent  of  tpan. 

•15  of  a  ton,  varying  in  other  spans,  nearly  as  the  squares  of  those  spans. 
1*00  ton  weight  of  train. 

•30  of  a  ton  allowance  for  momentum,  snow,  Ac. 

1*75  tons  total  weight  per  foot  run  of  bridge  (omitting  the  arches),  and  of  maximum 
extraneous  load. 

Thus  we  see  that  of  the  1*75  tons  per  foot  run  of  a  bridge  of  150 
feet  span,  only  #15  ton,  or  about  j\2  part,  must  be  considered  as  vari- 
able in  calculating  the  weights  corresponding  to  other  spans.  But  in- 
asmuch as  this  y^th  part  increases  as  the  squares  of  the  other  spans,  it 
amounts  to  a  serious  item  when  the  spans  become  very  large. 

In  a  span  of  200  feet  it  will  be  thus  :— 

(Square  of  150.)       (Square  of  200.) 

22500     :     40000     :    :     -15  ton    :     -222  ton, 

making  the  total  approximate  weight  per  foot  run  of  span  as  follows : 

•3     tons  invariable  weight. 
•222  "    variable  nearly  as  squares  of  spans. 
100     «    weight  of  train. 
•3      "    momentum,  snow,  &c. 

1*822  tons  total  per  foot  run  in  a  span  of  200  feet, 

or  s'^th  part  greater  than  in  a  span  of  150  feet. 

Therefore,  when  it  is  desired  to  ascertain  approximately,  by  mere 
inspection  of  the  table,  the  total  cross  section  of  arch  at  the  centre  of 
a  span  of  200  feet,  so  as  not  to  be  strained  more  than  800  lbs.  per 
square  inch,  we  must  either  add  to  the  tabular  depth  its  2!?th  part,  if 
we  do  not  choose  to  subject  the  arch  to  a  greater  pressure  than  800 
lbs.  per  square  inch ;  or  we  may  employ  the  tabular  depth  itself  in 

case  a  pressure  per  square  inch  of  800  lbs.  -f-  —  —  833  lbs.  per  sq. 

inch,  is  not  considered  too  great.  I  say  tho  depth  only  need  be  in- 
creased in  making  the  calculation ;  because,  as  the  thickness  of  the 
arch  is  supposed  to  remain  uniform,  the  cross  sectional  area  will  in- 
crease in  the  same  proportions  as  the  depth. 

By  the  same  process,  I  find  that  for  spans  greater  than  150  feet,  we 
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must  either  increase  the  areas  at  crown,  as  deduced  from  the  table  in 
the  following  ratios,  of  column  "depth"  ;  or,  by  adopting  the  tabular 
results,  subject  the  arch  to  the  pressures  per  square  inch  given  in  col- 
umn "  pressure." 

Depth.         Prrarure  in  ft*.  p«r  sq.  In- 
For  200  span,    .       .       .       1-24  833 
"   250    «  ...    1-7  915 

«  300  "  .  .  .  $  1000 
•«   360    "  ...    -38  1104 

*'  400    "...       «52  121« 

Those,  therefore,  who  do  not  consider  1000  lbs.  per  square  inch  as 
too  great  a  strain,  may  use  the  tabular  dimensions  even  for  spans  of 
300  feet  for  railroad  purposes.  I,  however,  adopt  Mr.  Haupt's  safe 
limit  of  800  lbs. 

These  remarks  are  not  intended  to  supersede  calculation.  The  results 
to  which  they  lead  are  necessarily,  to  some  extent,  incorrect ;  still  they 
may  be  very  useful  when  want  of  time  prevents  us  from  entering  into 
a  close  computation,  or  where  great  accuracy  is  not  required.  We  may, 
by  this  means,  decide  instantly  upon  the  safety  or  otherwise  of  a  bridge 
to  which  our  attention  may  be  directed ;  and  where  it  is  not  essential 
to  know  the  precise  amount  of  strength.  The  *15  of  a  ton  per  foot, 
which  I  have  supposed  to  be  variable  in  a  span  of  150  feet,  must  evi- 
dently depend  in  practice  upon  the  design  adopted  for  the  bracing,  &c.: 
— the  height  of  the  bridge — whether  it  is  covered  or  not,  &c. 

For  arches  between  about  100  and  150  feet  span,  the  tabular  values 
will  be  found  to  correspond  very  closely  with  the  actual  weights  which 
occur  in  ordinary  practice ;  and  will  need  little  or  no  modification  in 
bridges  of  the  usual  forms  of  construction. 

In  the  case  of  arches  of  less  than  150  feet  span,  it  would  be  na- 
tural to  infer  that  inasmuch  as  the  variable  weights  per  foot  run  will 
diminish  in  such  arches  in  the  same  proportion  as  the  square  of  150 
bears  to  the  square  of  the  smaller  span,  therefore,  the  cross  sectional 
area  of  the  lesser  arches  themselves  should  diminish  in  the  same  pro- 
portions. 

And  if  in  small  arches,  as  in  moderately  large  ones,  there  were  no 
other  considerations  to  be  attended  to  than  their  ability  to  resist  with 
equal  safety  the  simple  horizontal  and  vertical  strains  hitherto  referred 
to,  such  would  be  the  case  : 

But  in  practice  there  are  certain  counteracting  circumstances  which 
render  it  expedient  to  increase  rather  than  to  diminish  the  proportional 
cross  sections  of  arches,  as  their  spans  become  shorter  than  about  100  ft. 

It  is  easy  to  see  that  in  the  case  of  a  20  feet  span,  a  very  large  and 
heavy  locomotive,  with  the  greater  portion  of  its  weight  concentrated 
upon  one  or  two  pairs  of  driving  wheels,  and  having  these  wheels  near 
the  centre  of  this  short  span,  would  be  much  more  strained  per  foot 
lineal  of  span,  than  would  a  larger  bridge  having  its  floor  covered  from 
end  to  end  with  similar  engines ;  and  that  it  would  consequently  re- 
quire a  stronger  arch  than  our  assumed  maximum  load  would  assign 
to  it. 

Again,  in  small  arches,  the  tabular  dimensions  become  reduced  to 
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such  an  extent,  that,  although  they  are  unquestionably  sufficient  to 
sustain  the  deranging  forces  which  have  entered  into  our  previous  con- 
siderations; still  it  becomes  very  difficult  so  to  arrange  the  shape  of 
their  cross  sections  as  to  secure  the  structure  against  the  lateral  forces 
to  which  it  is  exposed.  And,  moreover,  the  joints  become  so  narrow 
that  a  very  slight  derangement  of  their  parts  will  produce  an  in- 
equality of  bearing,  and  an  undue  excess  of  strain  upon  very  small 
resisting  areas,  so  as  to  endanger  the  splitting  or  splintering  of  tho 
joints,  and  lead  to  the  destruction  of  the  work. 

These  remarks  apply  with  peculiar  force  to  small  arches  of  cast  iron. 
Suppose  such  an  arch  to  have  a  thickness  of  bearing  joints  of  but 
about  J  an  inch,  or  even  less,  as  is  very  frequently  the  case.  Here  a 
displacement  of  but  Jth  or  Jth  of  an  inch,  arising  from  any  accidental 
occurrence,  at  once  reduces  the  area  of  bearing  surface  to  fths  or  J  of 
that  for  which  it  was  calculated,  and  renders  the  bridge  unsafe.  More- 
over, when  the  parts  become  very  reduced  in  thickness,  they  are  too 
much  exposed  to  injury  from  very  slight  blows  inflicted  either  by  evilly 
disposed  persons  or  by  accident. 

These  are  not  merely  supposed  cases ; — I  have  witnessed  them  all 
in  more  than  one  instance ;  and  although  they  are,  to  some  extent, 
independent  of  the  theoretical  considerations  which  usually  enter  into 
the  calculations  for  proportioning  the  parts  of  a  bridge,  still  they  are 
of  sufficient  importance  to  demand  the  attention  of  the  practical  bridge 
builder. 

From  the  peculiar  nature  of  the  case,  it  is  of  course  ^impossible  to 
do  more  than  assign  certain  arbitrary  limits ;  leaving  it  to  the  judg- 
ment of  the  practitioner  to  vary  them  as  he  may  see  proper. 

I  can,  however,  confidently  propose  the  following  process,  as  giving, 
in  my  opinion,  results  which  will  be  found  satisfactory. 

In  arches  under  100  feet  span,  let  the  cross  sections,  as  deduced 
from  my  Rule  and  Table,  be  increased  as  follows : — 

Divide  the  tabular  depth  by  the  quotient  of  the  span  divided  by  the 
rise.  Multiply  the  quotient  by  100.  Divide  the  product  by  the  span. 
Add  the  result  to  the  tabular  depth ;  letting  the  thickness  remain  as 
before. 

This  method  gives  for  a  span  of  20  feet,  with  a  rise  of  5  feet,  or 
Jth  of  the  span  (and  which  has  the  smallest  area  comprised  in  the  table), 
a  depth  of  1*325  feet,  and  a  breadth  of  *589  feet ;  or  a  total  centre 
cross  sectional  area  of  arch  of  '7804  sq.  feet,  or  *7804x  144™  112-4 
sq.  ins.  This  will  bo  divided  into  two  arches,  each  of  56*2  sq.  ins.  area. 

On  the  application  of  my  Rule  and  Table  to  cast  iron,  it  must  be 
borne  in  mind  that  white  and  yellow  pine  and  spruce  weigh  about  30 
lbs.  to  a  cubic  foot,  while  cast  iron  weighs  about  450  ft>s.  to  a  cubic 
foot,  or  15  times  as  much. 

The  safe  compressive  resistance  of  white  and  yellow  pine  and  spruce, 
is  about  800  ft>8.  to  a  sq.  in.,  or  Jth  of  its  ultimate  resistance  of  6400  lbs. 

The  safe  compressive  resistance  of  cast  iron  is  about  12,000  ft>s.  to 
a.  sq.  inch ;  or  Jth  of  its  ultimate  resistance  of  96,000  lbs.  per  sq.  inch.; 
or  15  times  as  great  as  that  of  pine  or  spruce. 
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Therefore,  a  cast  iron  arch  of  the  same  span  and  rise  as  a  wooden 
one,  but  of  only  y^th  the  area  of  cross  section  of  the  wooden  one,  will 
weigh  the  same  and  be  as  strong  as  the  wooden  one,  so  far  as  respects 
its  resistance  to  the  crushing  forces  which  we  have  considered. 

Hence,  nothing  more  would  be  necessary  in  applying  my  formula  to 
any  cast  iron  arches,  than  simply  to  calculate  it  first  as  if  a  wooden 
arch  were  intended,  and  then  to  take  T'gth  the  area  of  cross  section ; 
but  that  on  account  of  the  greater  brittleness  of  cast  iron,  and  its  in- 
ability to  compress  as  wood  does,  and  make  close  joints  with  equal 
bearings  throughout,  together  with  the  reasons  before  assigned  in  allud- 
ing to  cast  iron  arches,  some  increase  of  area  is  required  ;  and  I  pro- 
pose to  use  but  Jth  of  the  area  of  wooden  arches  for  cast  iron  ones — 
thus  exposing  the  metal  to  but  ^th  part  of  its  ultimate  crushing  re- 
sistance. And  I  do  not  consider  this  more  safe  for  iron  bridges,  than 
wood  at  Jth  of  its  ultimate  resistance;  and  am  confident  that  small 
cast  iron  bridges,  calculated  on  the  exact  basis  of  the  resistance  of  that 
metal  to  crushing  as  compared  with  wood,  would  be  positively  dangerous. 

My  Rule  accords  very  well  with  several  cast  iron  bridges  of  spans 
of  about  30  feet,  erected  in  the  vicinity  of  Philadelphia ;  and  which 
have  for  years  borne  the  incessant  passage  of  heavy  engines  and  trains 
without  evincing  the  slightest  distress. 

The  most  venturesome  iron  bridge  of  small  span  that  has  come  un- 
der my  notice  was  a  city  street  bridge,  dependent  entirely  upon  wrought 
iron  arches,  82  feet  span,  6  feet  rise,  and  15  feet  apart.  Each  arch 
presented  a  cross  section  at  the  centre  of  but  5J  sq.  inches.  Whereas, 
my  Rule  gives  for  cast  iron  (which  has  about  J  more  resisting  power 
than  wrought,)  10  sq.  inches,  together  with  an  increase  to  13  sq.  ins. 
toward  the  spring,  which  the  bridge  in  question  had  not.  Assuming 
the  safe  resistance  of  cast  iron  at  12,000  fibs.,  and  of  wrought  at  8000 
lbs.  per  square  inch,  which  is  near  the  truth,  my  Rule  gives  3*7  times 
the  strength  of  the  bridge  in  question. 

I  have  referred  to  these  bridges  of  small  spans  more  fully  than  I 
should  otherwise  have  done,  from  the  fact  that  my  Rule  gives  results 
so  small  in  comparison  to  the  usual  practico  of  European  engineers, 
that  its  sufficiency  for  practical  purposes  might  be  doubted  by  some. 

Some  bridges  by  eminent  English  engineers,  contain  6  or  8  times 
the  quantity  of  metal  that  is  necessary  for  the  utmost  safety ;  and 
evince  either  an  extravagance,  or  a  want  of  attention  to  details,  that 
would  ruin  any  American  engineer. 

Notwithstanding  this  waste  of  material,  the  failure  of  cast  iron 
bridges  of  quite  moderate  spans  is  by  no  means  an  unfrequent  occur- 
rence in  that  country ;  while  in  the  United  States,  no  single  instance 
of  failure  has,  I  believe,  ever  yet  occurred.  All  our  cast  iron  bridges, 
from  spans  of  about  200  feet  down,  perform  fully  the  duty  required 
of  them  ;  and  prove  that  in  the  science  of  that  department,  our  engin- 
eers are  not  behind  those  of  any  other  country.  So  far  as  my  profes- 
sional reading  enables  me  to  form  an  opinion,  the  bridges  of  Bollman 
in  Baltimore ;  Murphy  in  Philadelphia  ;  Haupt,  Whipple,  and  others, 
evince  a  far  nicer  combination  of  the  requirements  of  theory,  with 
those  of  practice,  than  any  others  that  have  fallen  under  my  notice. 
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TABLE— Showing  the  breadth,  or  the  depth  in  feet  at  the  crown  of  a  siugle  areh  of  yellow,  or  whit*  pine, 
or  tpruee,  to  proportioned  that  when  properly  enlarged  from  the  crown  to  the  springe,  it  will  sustain, 
in  addition  to  its  own  vjttfht,  an  equally  distributed  load  of  1|  ton*,  (or  3920  poumls)  per  Ibot  lin-ul  of 
Its  span;  and  which  load  will  produce  throughout  the  entire  extent  of  the  arch,  a  uniform  compressive 
•train  of  about  800  poumls  per  aquare  inch  of  its  cro*s-eection:il  area. 
Those  breadths  and  depths  at  the  crown  are  deduced  from  the  formula 
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I  will  now  work  out  an  example,  to  show  the  reliability  of  the  for- 
mula, 


crown  for  a  load  of  1-75  tons  per  ft.  lineal  of  span,  (exclusive  of 1 
of  the  arch  itself.) 

We  will  take  a  span  of  300  feet,  with  a  rise  of  50  feet,  or  Jth  of  the 
span. 

First  to  get  the  depth  at  centre. 
Here  J  the  span  =  75  feet. 
14-6  the  rise -730  feet. 

8PAN,-9°'000  =42-353. 


2125  2125 
rise  50 


2000  2000 


=  -025. 


SPAN* 

14-6  rise  —  g^L  =730—42-353  =  687-647. 

The  square  root  of  14-6  rise—  =  1687-647  =  26-2230. 
And, 

}  span  75 


26-223~  26-223 


=  2-8601. 


And  2-8601  +  *^  =  2-8601  +  -025  -  2-8851  feet,  the  depth  as 

well  as  the  thickness,  at  crown,  as  per  table.  Consequently,  the  area 
of  the  single  arch  at  crown,  is  2-8851  feet  x  2-8851  feet-8-3238  sq. 
feet,— 8*3238  x  144  — 1198-63  square  inches;  and  the  area  at  crown 
of  each  of  the  two  small  arches,  into  which  it  must  be  divided  in  prac- 
tice, will  be  half  as  great,  or  599-32  square  inches. 

My  table  was  calculated  by  the  foregoing  process. 

"We  must  now  proceed  to  find  the  weight  of  an  arch  2-8851  feet 
square  throughout  its  lengthy  and  the  horizontal  strain  which  that 
weight,  in  addition  to  the  load  of  1J  tons  per  foot  run  of  span,  will 
produce  at  the  centre,  and  throughout  the  entire  arch. 

Now,  the  length  of  an  arch  of  300  feet  span  and  50  feet  rise,  is 
321*75  feet  and  its  cross  section  throughout  being  temporarily  assumed 
at  2-8851x2-8851—8-3238  square  feet,  it  contains  321-75x8-3238 
=  2678*183  cubic  feet ;  and  at  30  pounds  per  cubic  foot,  it  weighs 
2678-183  x  30  =  80345-49  ft>s.  =  35-8685  tons. 

Now,  the  load  of  1}  tons  on  every  running  foot  of  300  feet  span, 
amounts  to  525  tons;  and  this  added  to  the  temporarily  assumed 
35-8685  tons  weight  of  the  arch  =  560-8685  tons,  the  entire  assumed 
weight  of  the  bridge  and  its  maximum  load,  including  the  allowance 
for  momentum,  &c. 
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The  horizontal  strain  produced  by  this  entire  weight  is  found  by 
multiplying  one-half  of  it  by  one-fourth  of  the  span ;  and  dividing  the 
product  by  the  rise.  That  is 

280-4342  tons x 75 

 —420-6514  tons 

temporarily  assumed  horizontal  strain. 

Next  we  must  find  the  strain  on  each  skewback  which  would  result 
from  this  assumed  420-6514  tons  of  horizontal  strain,  combined  with  the 
vertical  pressure  arising  from  the  assumed  half  weight  of  bridge  and 
load,  or  280-4342  tons. 

As  before  stated,  this  strain  will  amount  to  the  square  root  of  the 
sum  of  the  squares  of  these  two  forces,  that  is  to 

%/420-6514*+ 280-43423  -  ✓176947-60  +  78643-34  -  ^255590-94 

=  505-5600  tons  temporarily  assumed  strain  on  each  skewback. 

Now,  to  find  the  area  of  the  skewback,  the  thickness  of  the  arch 
being  supposed  uniform ;  it  follows  that  as  the  pressure  at  the  crown 
is  to  the  depth  at  the  crown,  so  is  the  pressuro  at  the  skewback  to  the 
depth  at  the  skewback  ;  that  is,  as 

Too*  preuure  at  crown.    F wt  depth  at  crown.        Tom  prewrare  at  tkewbaek.  Ft  depth  atskewbaek. 

420-6514      :      2-8851      :  :      505-5600      :  3-4674 

and  its  area  of  cross-section  will  bo  3-4674  ft.  x  2-8851  ft.— 10-0038 
square  feet— 1440*55  square  inches. 

And  the  area  at  the  skewback  of  each  of  the  two  arches  into  which 
it  must  be  divided  in  practice,  will  be  5-0019  Bquare  feet,  or  720-275 
square  inches. 

Having  thus  obtained  the  areas  at  crown,  and  spring  respectively, 
we  are  enabled  to  calculate  the  actual  weight  of  the  arch,  as  well  as 
the  actual  pressures  at  crown  and  spring.  Let  us  see  what  they  are ; 
as  also  whether  the  actual  pressure  on  the  arch  is  about  800  lbs.  per 
square  inch ;  and  whether  it  is  uniform  throughout  the  length  of  the 
arch. 

First,  as  to  the  actual  weight  of  the  arch. 

Its  cross-section  at  the  crown  is    8-3238  square  feet. 

And  at  the  skewback,       .       10-0038  " 


2)18-3276 

Making  its  mean  area,       .     =9-1638  " 

Its  contents,  therefore,  will  be  9-1638  square  feet  x  321-75  feet 
=  2948-453  cubic  feet. 

And  its  weight,  2948-453  cubic  feetX30  pounds  =■  88453-59  pounds 
=  39-4833  tons. 

Which  added  to  300  times  If  tons  of  load  (or  525  tons)- 564-4833 
tons  of  entire  weight  of  bridge  and  load. 

Vou  XXXVIII.— Thied  Smim.— No.  ft.— November,  1859.  27 
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The  horizontal  strain  resulting  from  this  load  is 

282-2417  tons  x  75  ft.  \  span  AM 

 h(r  — —  =  423-362o  tons. 

OU  or  rise. 

This  is  the  only  strain  sustained  at  the  crown,  where  it  is  divided 
among  8-3238  square  feet  =  1198*6272  square  inches. 

423*3625 

Consequently,  the  strain  per  square  inch  at  the  crown  is  T 

JL  A»70*0*.l  m 

—  •35321  tons  =  791*19  lbs. ;  or  about  800  pounds  per  square  inch. 

Finally,  the  strain  on  each  skewback  is  composed  of  the  horizontal 
strain  of  423*3625  tons ;  and  the  vertical  strain  of  one-half  the  weight 
of  the  bridge  and  its  load,  which  is  282*2417  tons. 

And  it  is  equal  to  v^42^^M^82:24n2=  v/  179235*8  +  79660*4 

•=  ^  2 5 8899U72"=  508*8184  tons. 

And  this  is  divided  among  the  1440*55  square  inches  of  area  of  the 
skewback ;  giving  the  strain  per  square  inch  on  each  skewback 

508*81 84 

— .,/*-=-=-=  '35321  tons— 791-19  lbs.  per  square  inch,  the  same 
1440-OO  ^ 

as  at  the  crown. 

Should  the  calculated  weight  of  a  bridge  of  the  foregoing  dimen- 
sions, including  its  load,  (but  omitting  the  weight  of  its  arches,)  be  2, 
2J,  or  any  other  number  of  tons  per  foot  ruu,  the  dimensions  of  its 
arches  would  still  be  found  by  first  employing  the  foregoing  process 
as  if  the  weight  were  1}  tons  per  foot ;  and  the  areas  of  cross-section 
at  crown  and  spring  afterwards  increased  by  multiplying  them  by  2, 2J, 
or  other  number  of  tons ;  and  dividing  by  1 J  tons. 

The  use  of  my  Table  is  to  obviate  the  necessity  for  the  preceding 
long  calculation.  By  means  of  it,  for  spans  of  100  or  more  feet,  the 
depth  and  area  at  the  crown,  for  a  load  of  1}  tons  per  foot  lineal  of  span 
are  known  by  inspection ;  and  those  at  the  spring  may  be  deduced 
therefrom  in  a  minute  or  two  by  the  process  illustrated  at  Fig.  5.  It 
then  ouly  remains  to  increase  them  in  the  same  proportion  that  \{ 
tons  bear  to  the  weight  per  foot  run  of  the  bridge  and  load  that  may 
be  under  consideration. 

For  spans  less  than  100  feet,  the  depths  in  the  Table  must  be  modi- 
fied by  the  rule  already  given  for  that  purpose,  before  they  are  em- 
ployed in  practice. 

I  will  add,  that  if  double  the  depths  given  in  the  Table,  be  taken  as 
the  crown  depths  of  stone  arches ;  and  if  then  the  depth  at  springs  be 
found  by  means  of  Fig.  O,  I  believe  that  a  much  closer  approximation 
to  correct  proportions  will  be  secured  than  is  usually  done. 
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List  of  Ahkbicax  Patbxth  which  issusd  prom  August  IC,  to  Skptembeb  13,  1859, 

Onclusivs.J  with  Exemplifications. 

ACOCST  16. 

170.  Machines  for  Punching  IToles  in  Leather;  Q  L.  Bailey.  Portland.  Maine. 

Claim — 1st,  The  arrangement  and  combination  of  the  l>ed-piec«'.  lever,  and  hollow  cutter,  provided  with 
a  standard,  competing  rod.  and  treadle.  2d.  The  arrangement  of  the.  circular  ui|j instable  cutter  bed,  in  such 
a  relative  position  to  the  cutter  as  to  accomplish  the  object  specified. 

171.  Sewinq  Machine!*:  Win.  T.  Barnes,  Buffalo,  New  York. 

Claim — 1st,  Working  the  needle*  vertically  and  alternately  in  the  untie  hole  in  the  bed-plate,  in  the  man- 
ner *ct  forth,  2d.  The  arrangement  of  springs.  S  and  7.  wedges,  flneer.  spring,  18.  and  stop,  in  the  manner 
*|iecifted.  3d.  The  arrangement  of  lever,  lit.  slide,  and  lever.  12.  when  wnid  lev-  r.  12,  is  provided  with  points, 
is  pivoted  to  slide,  ami  made  to  ojHrate  In  the  manner  describ-d.  4th.  Tit-  arrangement  of  the  ratchet  wheel, 
a,  serrated  l»r,  and  ratchet,  e,  with  the  sp.*jl-rod  and  levers,  c  c',  as  set  forth. 

172.  8tk\m  Generators;  Mellen  Battel,  Albany,  New  York. 

Claim— The  combination  with  th"  tubes  extending  downward  through  the  tul>e  sheet  or  crown  of  the 
Are-lux,  or  downward  into  a  line,  and  upward  through  the  water  above  the  tube  sheet  of  the  inner  tubes,  in 
the  manner  described. 

173.  Clothes  Rack  ;  T.  D.  Berry,  Lowell.  Massachusetts. 

Claim — The  construction  of  my  clot  lie*  rack  with  divided  c?ntro.  or  of  two  section*,  each  to  consist  of 
centre-piece,  slat*,  brace*,  and  circumferential  pieces,  united  to  each  other  a*  described,  when  these  two  sec- 
t ions  are  combined  with  each  other  by  plates.  h  >  hinged  as  to  allow  the  rack  to  be  fold' d  and  opened,  both 
vertically  and  ciirumfereutially,  to  obtain  by  this  divided  centre  a  rack  suitable  for  use,  when  folded  closely 
and  circumferentially. 

174.  Bewixo  Machines;  E.  Booth,  Troy,  New  York. 

Claim — 1st,  The  combination  of  an  eye-pointed  vibrating  lever,  and  a  loop^r.  operating  together  in  th© 
manner  set  forth.  2d.  The  vibrating  of  the  eye-pointed  lever  by  u  |x^itive  in<  ti<<»  given  to  it  bv  the  rollers 
entirely,  and  as  contradistinguished  from  the  use  of  a  spring  of  any  kind,  by  which  lueuua  1  insure,  its  reli- 
able action  uuder  iU  rapid  motions. 

175.  Horse  Hakes:  Mam  Bradley,  Dundee,  Illinois. 

Claim— The  use  of  the  rec-s«»ed  metal  bar,  spurs,  rods  or  shoes,  elastic  bar,  lever,  slide  rod,  and  projection, 
constructed  and  employed  together,  in  the  manner  described. 

176.  Cabinet  KcaNrrcax;  J.  D.  Brown,  Cincinnati,  Ohio. 

Chum— The  arrangement  of  the  folding  end*, and  the  flaps  or  leaves  hinged  on  the  inside,  for  the  purpose 

177.  Door  Fastener;  Henry  Burt,  Newark,  New  Jersey. 

Claim — A  permanent  door-bolt  mado  with  the  fastening  plates,  bolt-case,  and  bolt,  secured  and  operated 
as  described. 

178.  Hcnmno  Our  or  Carriaors:  Joseph  Calef,  Bnffnlo,  New  York. 

Claim— The  Journal  box.  constructed  as  de.«cH»Hil.  and  combined  with  the  friction  roller*  or  slides.  Also, 
tbo  combination  of  the  axle,  journal  Itox.  friction  rollers,  and  equivalents,  and  hub.  Also,  the  arrangement 
of  the  jointed  braces,  in  combination  with  the  running  gear  of  carriages,  for  thy  purposes  set  forth. 

179.  W  a  Teh-closet  ;  William  S.  Carr,  City  of  Now  York. 

Claim  —  Reflating  the  action  of  the  cork  or  valve  in  water-closets  by  the  Joint  operation  of  the  lever  and 
weight  of  water  In  the  pan,  whereby  the  cock  or  valve  is  kept  open  until  the  weight  of  water  in  the  |sin  regu- 
late* the  closing  thereof.  Also,  the  construction  of  thu  valve,  c,  with  the  balancing  diaphragm,  valve,  10,  and 
spring. 

180.  Machine!!  por  Dreshinu  Stone;  II.  Channcy.  Perry,  Georgia. 

Claim — The  arrangement  of  the  pick  or  hammer  Khafts,  adjustable  shaft,  and  adjustable  traverse  bar, 
comb  ned  in  connexion  with  the  reciprocating  carriage  and  laterally  moviug  or  adjustable  bed,  in  the  manner 
eet  forth. 

181.  Pipe  Connexions  for  Steam  Boilers;  A.  II.  Clear,  Providence,  Rhode  Inland. 

Claim — Making  the  connexions  between  tie-  injection  pipe,  or  other  similarly  submerged  pipe  of  a  steam 
re«i4cl,  or  any  other  vess  I.  with  the  Hid<-  or  exterior  of  the  vessel,  ley  means  of  a  valve  l»ox  situated  within  or 
1  «-t  wn'ii  the  inside  and  outride  planking  of  the  vessel,  fltt  d  with  a  valve,  capable  of  being  operated  by  a  screw, 
or  it*  equivalent,  by  a  person  on  or  altove  the  deck  of  the  vessel. 

182.  Manctactcre  op  Machine  Bkltino;  J.  II.  Clifton,  New  Castle,  Pennsylvania. 

Claim — The  process  of  manufacturing  belting  (or  machinery  frmn  fibrous  material,  as  described. 

183.  BextiNO  por  Mach inert;  J.  II.  Clifton,  New  Castle,  Pennsylvania. 
Claim — Belting  made  of  fibrous  material,  by  the  process  set  forth. 

18-4-  Clover  Bolts;  K.  K.  Collins,  Chili,  New  York. 

Claim— The  combination  and  arrangement  of  two  holts  In  clover  machines,  when  said  bolts  have  Rcounter 
and  ii  { < ward  movement,  produced  in  the  maimer  specified. 

185.  Mole  or  Drain  Ploughs;  T.  8.  C«x,  Lafayette,  Indiana. 

Claim — The  peculiar  shape  of  the  mole,  c;  by  the  forward  movement  of  the  molo,  c,  the  earth  Is  carried 
from  the  bottom  of  the  ditch  by  means  of  the  termducta,  from  the  point  of  the  molo,  j>,  to  the  rear  of  tho 
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think, and  pressed  more  densely  by  the  increased  earth  coming  In  contact  with  the  con  rex  end  of  the  mole,  c, 
in  rear  of  the  thank,  in  ■ucb  a  manner  as  to  make  a  better  arch  and  more  durable  than  any  heretofore  mad*-, 
leaving  the  Imttom  of  the  ditch  almost  entirely  uncompressed ;  hence,  I  do  not  claim  anything  except  the 
invention  of  the  terraducU,  eudiug  in  the  convex  on  the  top  of  the  mole,  c. 

18a.  Carpewweefeh  :  John  II.  Crane,  Charlcstown,  Massachusetts. 

Claim— The  arrangement  of  belt,  rotating  guide*,  and  driver  pulley,  operating  In  combination  with  car- 
pet-sweepers. 

187.  Ikwa  Rubber  Springs  fob  Railroad  Car*,  4c;  T.  B.  DeForest,  City  of  New  York. 

Claim— Compoaiug  a  spring  of  a  series  of  blocks  or  segments  of  acirrleof  vulcanized  India  robber,  placed 
and  hold  between  two  parallel  plah-s,  or  equivalents  ;  but  thin  I  only  claim  when  the  series  of  blocks  are  to 
arranged  and  hfld  between  the  two  parallel  plate*,  tbat  their  contiguous  fare*  shall  not  come  in  contact, 
nnder  light  loads,  but  shall  como  into  contact  and  give  mutual  support  as  the  load  increase*. 

188.  Switches  for  Railroads  ;  Thomas  Dougherty,  Macon,  Georgia. 

Claim — The  combination  and  arrunKvment  of  th<a  flat  bars  and  the  stationary  end  plates,  provided  with 
the  guide  rails  in  connexion  with  the  rail*,  constructed  as  set  forth. 

IStf.  Sclf-RXLEasjmo  WflirFLB-TREES ;  Eugene  Duchamp,  St.  Martinsville,  Louisiana. 

Chdm — Operating  the  two  rods  simultaneously  by  means  of  the  slotted  guards,  in  combination  with 
ttoxes  and  Ii|M,  In  the  manner  specified. 

190.  Attaching  Thill*  to  Vehicles;  Eugene  Duchamp,  St.  Martinsville,  Louisiana. 

Claim — Hie  combination  of  the  swivel  coupling  boxes  having  au  elliptical  slot  through  their  ends,  thill 
irons  having  fluked  portions  and  hinged  gates,  or  their  equivalent*. 

191.  Carpet-sweeper ;  Jacob  Kdsou,  Boston,  Massachusetts. 

Chdm— Producing  the  motive  power  of  the  machine  by  means  of  a  belt  of  rubber  or  gutta  prrcha.  inter- 
|)oaed  and  rutining  between  the  pulley  or  roller,  and  the  surface  to  \m  swept  or  passed  over.  Also,  arranging 
the  guiding  wheel  upon  the  stationary  hollow  shuft  or  bushing,  through  which  the  axle  of  the  bush  sijiit 
IMMaea. 

192.  Mole  Ploughs;  Asahel  Elmer,  Assignor  to  Nathan  Elmer  and  Reuben  M.  Richard,  Shabbona  Grove, 

Illinois. 

Claim — 1st,  In  combination  with  the  adjustable  block  on  the  plough  lieam,  the  scoring  or  leveling  pbmga 
in  advance  of  it.  2d,  In  coin l>i nation  with  the  plough  lieam  and  coulter,  the  swinging-weighted  crane  or  le»«r, 
for  preventing  the  careening  of  the  plough,  or  for  recovering  it*  proper  position  after  it  has  careened.  3d, 
The  combination  of  a  forked  coulter,  for  cutting  a  wedgv-*ha|K"d  or  tapering  slice  over  the  coulter  gash,  with 
a  pressing  or  driving  device  for  forcing  down  said  slier,  and  thus  packing  the  coulter  gash.  4th,  A  mob-  or 
former  made  of  a  series  of  conical  shaped  sections,  which  increase  in  size  or  they  recede  from  the  coulter,  sad 
which  are  so  linked  together  as  that  they  may  move  in  a  horizontal  plane,  bot  be  comparatively  rigid  in  a 
vertical  plane.  6th.  In  combination  with  the  mole,  the  scorer  or  shoe  on  its  rear  section  or  end,  said  scorer 
firming  a  groove  or  channel  in  the  tiottorft  of  the  finished  drain,  for  admitting  the  water  into  it,  the  mdkt  of 
the  drain  being  so  closely  packed  as  to  prevent  the  water  from  entering  there. 

193.  White  Lead  Apparatus;  D.  R.  Erdmann,  Philadelphia,  Pennsylvania. 

Claim— A  rotary  cylinder,  arranged  with  double  wire  nettings,  In  combination  with  a  rat,  provided  with 

a  tube. 

194.  Fabrics  ;  Alex.  Forot,  Paris,  France. 

Claim— The  mannmcture  of  anew  kind  of  fabric  without  weaving,  composed  simply  of  threads  gloed 
upon  a  tmse  of  paper,  or  any  suitable  kind  of  material,  such  fabric  being  left  plain  or  ornamental,  by  emboss- 
ing, or  any  other  process. 

195.  Sawing  Machine;  Benjamin  Fnlgham,  Richmond,  Indiana. 

Claim— 1st,  The  combination  and  arrangement  of  tbo  two  frame*,  placed  one  within  the  other,  and 
arrauged  so  as  to  admit  of  the  aaws  being  a*U.u*tcd  vertically,  and  also  moved  horizontally,  forward  and  back. 
2d,  The  arrangement  of  the  shafts  with  their  respective  gearing  and  the  pulley,  in  connexion  with  the  two 
reciprocating  frames,  whereby  the  saws  are  rotated,  and  at  the  same  time  have  a  reciprocating  motion  com- 
municated to  them.  3d,  In  combination  with  two  circular  saws,  the  inclined  ways  of  the  log  carriage,  for  tha 
purpose  set  forth. 

196.  Manufacture  of  Coal  Oils;  H.  P.  Oengembre,  Alleghany,  Pennsylvania, 

Claim— The  continual  progressive  and  gradual  destructive  distillation  of  coal,  or  other  bitumlferou*  sub- 
stance, for  the  pur|»ose  of  oh  aining  therefrom  the  different  products  of  distillation,  by  means  and  with  toe 
use  of  the  apparatus  described,  or  other  equivalent. 

197.  Manufacture  of  Porous  Rubber  Cloth;  Charles  Goodyear,  New  Haven,  Connecticut. 

Claim— As  anew  porous  manufictn re.  pervious  to  air  and  water  repellent,  composed  of  a  woven  or  equiva- 
lent fabric,  and  a  thin  porous  coating  of  iudia  rubbor  or  allied  gum. 

198.  India  Rubber  Fabrics;  Charles  Goodyear,  New  Haven,  Connecticut 

Claim— The  porous  and  water  rep-  tlant  manufacture,  comi>osed  of  a  bat  or  fleece  of  cotton  or  oth<*r  fibre 
and  India  rubber  or  allied  gum,  unit*!  and  rendered  |>orou*. 

199.  Clasps  for  Skeleton  Skirts;  Joseph  Grunwald,  City  of  Now  York. 

Claim— The  combination  of  the  hoops  or  springs  with  the  tape,  by  means  of  clasps,  constructed  as  de- 
scribed. 

200.  Cross-cut  Sawing  Machine;  James  Hamilton,  City  of  New  York. 

Claim— The  manner  of  arranging  the  shaft,  d.  aud  its  gear  wheel,  f.  and  bevel  gear,  r,  in  connexion  with 
the  bevel  gear,  a*,  and  gear,  a,  on  the  shaft,  I,  so  that  said  shaft,  d,  can  be  changed  to  stand  horizontally  and 
give  motion  to  the  saw,  whether  the  said  saw  and  the  gearing  therof  be  in  a  horizontal  or  vertical  poaitfoa. 
thereby  adapting  one  machine  to  be  moved  by  hand,  in  felling  trees  or  sawing-up  logs.  Also,  in  combinarioa 
with  the  af  .reaaid  machine  for  sawing  logs,  the  detachable  frame,  buck,  and  variable  lever,  for  holding  ousLhr 
logs  while  being  sawed  for  firewood. 

201.  Mole  Ploughs;  A.  Hammond,  Jacksonville,  Illinois. 

Claim— The  shoe,  provided  with  a  knife  ami  projection,  arranged  in  the  manner  set  forth. 

[This  is  aa  Improvement  on  the  shoe  or  tooth  of  the  mole  or  drawing  plough,  and  cousJsts  in  extending 
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a  portion  of  the  tooth  oat  behind  tho  standard,  and  forming  a  furrow  or  groove  in  the  upper  surface  of  it' 
diminish  intr.  a*  it  rnach«-s  the  extreme  ewU  for  the  purpose  of  closing  up  the  opening  left  by  the  standard  to 
prevent  tho  ditch  from  Ailing  op  again.  It  alio  consists  in  forming  or  affixing,  in  any  suitable  wuy,  a  pin  or 
aii|<nlar-«di>«ped  knife  to  the  aole  of  (he  ahoe,  to  open  a  place  along  tho  bottom  of  the  ditch  for  allowing  the 
water  to  pitH  up  into  the  same  and  be  drained  oft  from  below  the  ditch.] 
202.  Selp-actinq  Waoon  Beaee*;  B.  S  Healj,  Cohocton,  New  York. 

Claim— The  combination  of  a  forked  pole  with  the  hounds,  whereby  the  pole  is  free  to  allde  In  ita  fork* 
and  oii-rate  th>*  brake*  without  moving  the  forks  liackwanl  in  the  hound*.  Al*o,  in  combination  with  brake* 
pivoted  to  a  fixed  bar,  I  claim  the  brake  block*,  arranged  and  connected  with  the  brakes,  as  set  forth,  whereby 
the  friction  of  tbe  wheels  on  the  blocks  draws  the  brake*  toward,  and  causes  them  to  press  with  greater  force 
against,  the  wbevls. 

SOS.  Car  Seats;  William  H.  Henderson,  Baltimore,  Maryland. 

Claim — 1st.  The  construction  of  a  railway  reclining  chair  or  conch,  securely  attached  to  tho  floor  of  the 
car,  with  the  whoh<  chair  reversible,  so  as  to  face  either  end  of  the  car.  2d,  The  mode  of  varying  the  height 
of  the  back  of  the  chair,  by  ranking  it  in  two  piece*  aud  suspending  the  lower  portion.  3d,  In  combination 
with  a  chair,  reversible  aa  aforesaid,  the  doub'e-uctitig  foot-board,  single  reversing  leg-rest,  and  means  for  ex- 
tending it  by  tbe  action  of  the  anus  of  the  chair. 

904.  Hose  Cocpuno;  Robert  Heneage,  Buffalo,  New  York. 

Claim— The  arrangement  of  the  screw  sections  and  packing  upon  tbe  cone  extension,  as  act  forth, 

905.  Vui;  H.  C.  Hunt  Ottorawa,  Iowa. 

Claim— Constructing  a  viae  in  such  a  manner  that  it  will  self-retain  Itself  upon  a  table  or  bench. 

20«.  Cotton  Sun  Planters;  John  VV.  Huntley,  Lane's  Creek,  North  Carolina. 

Claim— The  vertical  rotating  toothed  abaft,  In  connexion  with  the  followor  or  gatherer  placed  within  the 
hopper,  and  arranged  as  set  forth. 

907.  Miix-stonr  Bushes;  Levi  S.  Ives,  Brooklyn,  New  York. 

Claim— 1st,  The  placing  of  a  cylinder,  t\  which  contains  tho  spindle  collar,  blocks,  and  the  adjusting 
within  a  cyliuder,  M.  secured  within  the  centre  of  tbe  liedstone,  the  cylinder.  »,  being  allowed  a  ver- 

e  vertical 


tical  movement  or  play  within  the  cylinder,  M,  to  permit  of  the  vertical  adjustment  of  the  spindle,  and  

sequent ly  the  runner  or  upper  millstone,  with  but  little  friction,  and  keeping  all  the  part*  in  position  so  as 
to  prevent  their  derangement.  2d,  The  arrangement  of  tbe  plates,  jiu  with  the  washer  and  ring,  or  their 
equivalent,  in  conuexion  with  the  projection  on  the  inner  side  of  the  cylinder,  n,  to  prevent  the  chkimI  turn- 
ing of  the  blocks  with  the  spindle.  3d,  The  niato,  n,  provided  with  the  flanch  nnd  the  dome-*h»ped  cap,  p, 
provided  with  the  flanch,  in  connexion  with  the  cap,  T,  and  plate,  the  above  parts  being  attached  respectively 
to  the  cylinder,  o,  spindle  collar,  and  driver,  to  form  an  air  and  a  duat  chamber. 
208.  Mole  Plocohs  ;  II.  R.  Jerome,  Monroe vi lie,  Ohio. 

Claim — 1st,  The  arrangement  of  a  beam,  carrying  a  mole  plough,  with  the  front  and  rear  standards  of 
the  front  and  rear  propelling  wheels,  and  with  tho  adjusting  device,  lid.  Providing  the  ooulter  with  a  series  of 
notches,  and  arranging  the  draft-chain  in  one  or  other  of  said  notches,  and  thus  having  the  draft  applied 
directly  to  the  coulter.  3d,  The  combination  of  a  coulter  which  hi  elliptical  in  form  in  its  transverse  section, 
with  a  mould  which  is  conical  at  ita  front  nnd  rear  ends. 

2*9.  Apparatus  por  LtoimNU  Gas  Burners;  Wm.  B.  Johns,  of  the  United  States  Army. 

Claim — Oiving  the  wrench  staff  the  jointed  sections,  so  that  a  match  inserted  in  the  extreme  section  may 
iiluntiiiaie  the  burner  key  while  the  gas  is  being  turned  on,  and  also  serve  as  a  torch  to  ignite  the  gas. 

210.  Washing  Maoiine  ;  Thomas  J.  Jolly,  Olean,  Indiana. 


Claim— The  arrangement  and  combination  of  tho  treadle,  sliding  table,  and  rotary  rubber, 
in  the  oiAuner  set  forth. 

211.  Machinery  por  MiffCTACTVRi*a  Artipicial  Fctel;  Morris  L.  Keen,  Rogers'  Ford,  Pennsylvania. 

Claim— 1st,  The  combination  and  arrangement  of  the  mills,  conveyors,  mixing  and  heating  cylinder*, 
moulding  and  conveying  apparatus,  hi  the  manner  described.  2d,  Tho  combined  uso  of  tbe  moulding  api*- 
r.itu*.  nnd  of  the  tank  or  reservoir  of  water,  for  the  purpose  of  rcceiviug  ami  moulding  the  heated  aud  plastic 
material  in  said  tank  of  water,  for  cooling  the  machinery  and  fuel,  anil  for  preventing  the  material  from  ad- 
hering to  the  machine.  3d,  The  combination  of  the  endless  apron  with  tho  moulding  apparatus,  operating 
in  a  tank  or  reservoir  of  water,  in  the  manner  described. 

212.  Clasps  por  Fastening  Bands  on  Cotton  Bales,  Ac;  Hazard  Know  las,  City  of  New  York. 

Claim— The  method  of  securing  straps  by  in  >au«  of  a  roller,  in  combination  with  the  wedge- formed  mor- 
tise of  the  sleeve,  which  receives  the  strap,  as  described. 

213.  Churn;  S.  8.  Langdon,  Cleveland,  Ohio. 

Clad m— The  described  construction  and  arrangement  of  rotary  churns,  when  the  same  nro  provided  with 
the  dash  frame  and  chambers,  arranged  as  set  forth. 

214.  Mojle  Ploughs;  Joel  Lee,  Oalesburgh,  Illiuois. 

Claim— The  two  swords  fitting  closely  together,  tho  front  one  attached  to  the  mould  near  the  forward  point, 
the  nsar  sword  pivoted  near  tho  rear  |*>int  of  mould.  Also,  the  lever,  lu  combination  with  the  swords  for  ope- 
rating or  adjusting  the  front  sword  and  the  mould. 

215.  Stoves;  John  Ma  gee,  Lawrence,  Massachusetts. 

Claire— The  arrangement  of  the  pot-grate,  the  hot  nir  chamber,  the  ring  grate,  tho  register,  and  the  ash 
chamber,  together  aud  with  direct  descending  and  base  flues. 

216.  Tut  box  ;  Joseph  P.  Markham,  Pennfleld,  Michigan. 

Claim — 1st,  Tbe  nse  of  the  indented  valve,  In  combination  with  tho  ontlet  passages,  arranged  in  such 
manner  that,  by  moving  said  valve  back  nnd  forth  underneath  the  outlet,  it  will  admit  the  wind  to,  or  shut 
it  off  from,  aaid  outlet,  equally  and  gradually,  on  each  side  of  the  central  tube.  2d,  The  mode  of  making  th» 
U>  w,  •  rtoaxlo  independent  of  tho  masonry  for  support,  by  the  use  of  tho  tubo  ami  Its  socket,  In  combinatiou 
w  ith  the  ribs  and  corresponding  rebates. 

217.  Town.  Rack;  Rufus  Maxwell,  Tucker  Co.,  Virginia. 

Claim— The  construction  of  racks  tor  endless  towels,  with  a  slot  and  opening,  as  described. 

27» 
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218.  Buduio  Apparatus  FoR  Harvesters;  Charles  II.  McAlecr,  Cbambersburgb,  Pennsylvania. 

Claim— The  apparatus  or  elevator  for  rmlaing  and  compressing  the  gavel,  constructed  in  the  manner  de- 
scribed. 

210.  Rotabt  Movement;  W.  Howard  Mitchell,  Son  Francisco,  California. 

Claim— Two  or  more  reversed  self-detaching  pawls  or  catches,  working  on  opposite  sides  of  the  peri|  h.rr 
of  the  ratchet  wheel,  by  being  attached  to  arm*  working  in  parnll.  1  lines  and  in  the  same  direction,  etm- 
•tructed  as  speclflcd.  Also,  the  combination  of  the  ratchet  wheel  with  the  pawls  or  catches,  snd  Ranches,  and 
the  cross-beam,  with  parallel  arms.  Also,  the  combination  of  the  ratchet  wheel  with  the  flanched  ca*^  « 
flanche*. 

220.  Rot  art  Steam  Esoiice;  George  J.  Montjoy  and  Joel  B.  Sawyer,  Houston,  Texas. 

Claim— The  arrangement  of  the  passage*  in  the  double  elbow  place  and  the  reversing  cock  or  Talve.  in 
combination  with  the  |>as<Age*  in  the  stationary  hollow  shaft  and  its  abutmout,  the  wholo  applied  in  coo- 
nexion  with  the  cylinder  and  its  sliding  pistons, 

221.  Seed  Planter*;  Willis  a.  Murphy,  Seguin,  Texas. 

Claim— The  arrangement  of  the  beam,  hopper,  wheels,  seeding  wheel,  helve,  plough,  cor  era,  and  cos 
dnrtor,  as  described. 

222.  SAfETT-EEUt  fob  Bridlxs  ;  Rudolph  A.  Nathurst  and  John  L.  8tewart,  Nashrllle,  Tennessee. 
Claim— The  connexion  of  the  choke-strap  with  the  common  or  ordinary  driving  reins,  so  as  to  set  »r*i 

sorve  for  both  purposes  of  driving  snd  safcty-reln,  and  this  we  claim  whether  it  be  temporarily  or  perma- 
nently affixed  to  the  bridle  or  halter,  whether  a  bit  is  used  or  not, 

223.  Seeuctow  Seat;  Csesar  Newman,  City  of  New  York. 

Claim— The  combination  of  the  Jointed  or  hinged  hoop  supporters,  and  a  series  of  horizontal  hoops, 
arranged  in  the  manner  described. 

224.  Steam  Suns  Valve;  J.  J.  Parker,  Marietta,  Ohio. 

Claim— Placing  the  valves  loosely  on  the  hollow  arms  of  the  side  pipe,  and  contracting  the  supply  opea- 
ing*  from  the  valves,  for  the  purpose  of  employing  the  pressure  of  the  steam  to  keep  the  valves  in  cun'^t 
with  their  seats. 

225.  Ball  Fcrxitube  Casters;  John  C.  Pedrick,  Washington  City,  D.  C. 

Claim— Inserting  into  a  metal  cup  containing  the  ball  of  a  carter,  n  separate  anti-friction  bearing,  again5t 
which  the  ball  revolves,  thereby  lessening  the  friction  of  the  ball  in  the  metal  cup  or  socket. 

226.  Tbdces  foe  Railroad  Car*,  Ac;  Thomas  £.  Roberts,  Allamance,  North  Carolina. 

Claim— The  construction  and  arrangement  of  the  concave  chilled  plate  and  convex  chilled  plate  with 
each  other,  in  the  nianucr  described,  and  their  combination  with  the  self-oiling  friction  rollers. 

227.  SHEARS;  James  H.  Roome,  City  of  New  York. 

Claim— Combining  one  limb  of  a  pair  of  shears,  or  other  similarly  operating  hand-cutting  instrument 
witlt  its  handle  forming  part  of  a  separate  lever,  and  combining  the  said  limb  ami  handle  with  the  oil*r 
limb  of  the  shears  by  means  of  an  arm  attached  to  the  said  lever,  and  operating  ou  the  rear  portion  of  the 
first  mentioned  limb,  a  link,  connecting  the  said  limb  with  tho  said  lever,  and  a  movable  rolcrum  connexkw 
between  the  said  lever  and  the  other  limb,  to  cause  the  power  of  the  said  lever  to  increase  as  the  shears  daw. 

228.  Carriage  akd  Waoos  J  aces;  William  N.  Rowe,  Sliarpsburgh,  Maryland. 

Claim— The  adjustable  sliding  catch  plate,  operating  in  combination  with  the  greo*e  box  a»d  Jack,  u  de- 
scribed. 

229.  Pebccmiox  Pellet  foe  Fire  Arms;  Jacob  Rupcrtus,  Philadelphia,  Pennsylvania. 

Claim — The  employment  for  enclosing  the  detonating  compound  of  a  metal  capsule  of  spherical  fe«in. 

230.  Stoves;  John  Scheeper,  City  of  New  York. 

Claim— The  arrangement  and  combination  of  the  lire  chamber,  ovens,  and  flues,  iw  described. 

2S1.  Portable  Ibojc  Hcse  Grist  Mills;  Henry  W.  Shipley  and  Zohar  Blair,  Mount  Vernon,  Ohio. 

Claim — The  husk  and  cup,  a',  composed  of  lower  and  upper  sections,  the  same  being  turned  and  fitted  b> 
gcther,  and  supported  upon  a  frame,  for  the  purpose  of  mnkiug  tho  whole  portable  and  complete  in  itself. 
Also,  cementing  the  stone  to  the  interior  of  the  cup,  a,  which  also  forms  the  upper  husk.  Also,  the  cup,  a. 
constructed  m  described,  and  cementing  the  stone  thereto,  so  that  both  will  revolve  together.  Also,  the  hriJ$< 
trees,  in  combination  with  the  husk,  cup,  a',  and  frame,  arranged  as  set  forth. 

232.  Butter  Wobeeb;  Henry  Soggs,  Columbus,  Pennsylvania. 

Claim— Tho  tray,  with  convex  bottom  and  ends  set  on  an  inclined  plane  of  rollers,  working  in  com bi ca- 
tion with  the  cylinder  and  ribs,  for  the  purpose  of  working  tho  milk  and  superfluous  matter  from  the  butter, 
ut  the  same  lime  leaving  channels  In  said  butter  through  which  the  mUk,  *&,  may  escape. 

233.  Slide  Valves  of  Steam  Exoixes;  David  Stoddard,  San  Francisco,  California. 

Claim— 1st,  The  employment  of  the  elastic  plate,  in  combination  with  a  cavity  and  a  balance  frame.  *« 
described.   2d,  The  combination  of  an  adjusting  spring  and  screw,  with  the  elastic  plate,  as  described. 

[A  flexlblo  metallic  plate  is  applied,  In  combination  with  a  balance  frame,  between  the  back  of  a  slide 
valve  and  tho  back  of  the  steam  chest,  whereby  the  valve  is  relieved  of  unnecessary  pressure,  and  caused  t<> 
work  with  very  little  friction.  This  is  the  iuvention.  The  valve  and  the  balance  frame  are  constructed  of  a 
certain  form,  and  a  spring  and  set-screw  are  so  appliod,  iu  combination  with  tho  flexible  plate  aud  balance 
frame,  as  to  compensate  for  the  wear  of  the  frame,  the  valve,  and  seat,] 

234.  Steam  Generator;  William  Mount  Storm,  City  of  New  York. 

Claim — 1st,  Tho  plan  or  method  of  conveying  water  from  a  closed  tank  or  reservoir  to  the  heating  sur- 
faces of  a  steam  generator  by  capillary  attraction.  2d.  So  constructing  and  locating  the  said  supply  Lank  that 
the  influence  of  tho  heat  upon  the  water  contained  therein  for  feed,  while  elevating  Its  temperature,  shall  id 
no  case  bring  it  up  to  tho  steam  generating  or  boiling  point  under  the  given  pressure. 

23&.  WnoBMio.  Scales;  Francis  M.  Strong  and  Thomas  Ros*,  Brandon,  Vermont. 

Claim  -The  arrangement  of  the  bars  of  the  larger  platform,  to  wit :  one  lever  crowing  the  other  at  at<o«t 
right  angles,  so  that  the  knifo-odged  bearings  of  the  fool-pieces  of  one  hrw  will  be  at  right  ungh,*  to  those  of 
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the  other,  and  the  lateral  movement  of  the  foot-piece*  on  the  bearings  prevented.  Further,  attaching  the 
anus  of  the  lever*  either  separately  or  when  connected  direct  to  tho  beam,  and  having  the  bar  of  the  scoop 
or  smaller  platform  rest  on  knife-edged  bearings  on  the  beam. 

236.  Bt*xx  roa  Suob-pkooixo  Macmxxs;  B.  F.  Sturtevant,  Boston,  Massachusetts. 

Claim— A  blank  or  strip  of  shoe  jags  cnt  around  the  log,  as  describt  d. 

337.  Machixi  roa  Nickixo  axd  Trim  mi  mo  Heads  or  Screws ;  N.  0.  Thorn,  Cincinnati,  Ohio. 

Claim — 1st,  A  revolving  or  rotating  head,  which  revolves  around  a  series  of  spindles  or  blank  holders 
with  so  intermittent  or  interrupted  motion,  carrying  U[>on  it  thi*  necessary  apparatus  and  tools  for  shaving, 
nicking,  and  trimming,  or  otherwise  finishing  the  heads  of  screw  blanks.  2d,  In  combination  with  the  spin- 
dles or  blank  holders,  the  annular  cam,  having  internal  and  external  inclined  surfaces,  for  the  pnr]iose  of 
raising  the  spindle  in  the  nicking  process,  and  operating  the  trippers  by  acting  upon  the  one  rod.  Sd,  In 
combination  with  the  spindles  or  blank  holders,  the  rod,d,  and  spring,  or  its  equivalent,  when  such  a  spring, 
or  equivalent,  is  made  to  act  upon  the  rod  at  required  intervals,  to  discharge  the  blank,  by  being  attached  to 
some  rotating  or  reciprocating  portion  of  the  machine.  4th,  The  lever,  tho  spring,  aud  catch,  or  other  me- 
chanical equivalent,  which  acta  upon  the  machine,  for  the  pur|>oee  of  arresting  one  part  while  it  releases 
another.  5th,  The  arrangement  of  the  spindle*  and  driving  shall  in  such  a  manner  that,  while  the  spindles 
containing  the  blanks  to  be  shaved  and  trimmed  are  acted  upon  by  the  driving  belt,  tho  spindle  containing 
the  blank  to  be  nicked  is  not  acted  upon,  and  the  necessary  tension  is  given  the  belt  at  all  times  in  the  revo- 
lution of  the  bead  without  the  use  of  a  binder.  6th,  In  combination  with  the  worm  wheel,  or  its  equivalent, 
tor  giving  motion  to  the  cams,  I  claim  the  cam,  T,  and  tool  cam,  x,  when  acted  upon  in  such  manner  that  tho 
said  cams  remain  stationary  while  the  bead  revolves, or  nearly  so, and  the  cams  revolve  while  the  head  is  sta- 
tionary. 7  th,  Finishing  the  heads  of  screw  blanks  by  an  apparatus,  by  which  the  necessary  tools  lor  finishing 
the  head  are  revolved  round  the  spindles  or  blank  holders,  whether  such  blank  holders  ore  st&Uonaxv  or  other- 
wise. 

ZiS.  LiTTJta  ScntARtxx  Tkleoraph  Cables  ;  Andrew  Turney,  Jr.,  Fairfield,  Connecticut. 

Claim — The  construction  and  use  of  an  apparatus  consisting  of  two  hollow  cylinders  with  longitudinal 
joints  or  hinges,  and  two  discs  or  flanches,  set  obliquely  to  the  cylinders,  and  a  guide  or  regulating  disc,  to  be 
attached  to  a  telegraph  cable,  while  the  cable  is  being  submerged,  to  check  the  rapidity  of  the  sinking,  and 
to  afford  a  constant  strain  on  it  in  the  direction  of  the  vessel  which  is  paying  out  the  cable,  to  avoid  kinks 
or  festoons. 

239.  Wasbixo  Macbihes;  John  Wagoner  and  Abram  Severson.  Guilderland  Centre,  New  York. 

Claim— Mounting  the  revolving  platform,  x.  and  tho  pulley  and  gearing,  or  their  equivalents,  on  the 
hinged  platform.  M,  and  so  arranging  the  whole  that,  when  M  is  turned  up,  the  driving  belt,  </,  is  slackened, 
and  tho  whole  lies  within  or  by  the  side  of  tho  main  frame — and  when  M  is  turned  down,  the  gravity  of  tho 
tub,  or  equivalent  vessel,  tightens  o,  and  causes  the  several  parts  to  operate  without  any  labor  in  adjusting. 

240.  Carduo  Exoixrs;  Samuel  Wethered,  Baltimore,  Maryland. 

Claim — 1st,  A  card-clothed  main  cylinder  for  carding  engines,  which  performs  a  lateral  vibrating  move- 
ment simultaneously  with  its  revolution.  2d,  A  card-clothed  u  tancy  "  or  upper  cylinder,  which  is  capable  of 
performing  a  Lateral  vibration  as  it  revolves,  in  combination  with  a  laterally  vibrating  card-clothed  main 
cylinder. 

241.  Hat  Meascrm;  Julius  Wehle,  City  of  New  York. 

Claim — 1st,  The  divided  handle,  in  combination  with  the  elastic  oral  strip,  for  the  purpose  of  contract- 
ing the  said  oval  strip.  2d,  The  scale,  secured  to  one  of  tho  handles,  and  passing  through  an  iuclsion  of  the 
other  handle,  In  combination  with  the  screw. 

242.  IIorse  Power  Macbixb;  Y.  B.  Williams,  Froeport,  Illinois. 

Claim — The  arrangement  and  combination  of  the  circular  standard,  toothed  rim,  ring,  c,  pinions,  D,  whec  Is, 
My  pinion,  e,  toothed  Hug,  o,  aud  ]*iniou,  H. 

243.  Macoixx  for  Buxduxo  Kixduxo  Wood;  Wm.  S.  Williams,  City  of  New  York. 

Claim — 1st,  The  feeding  clamps  and  slides,  arranged  and  actuated  in  the  manner  set  forth.  2d,  The 
combination  of  the  separating  and  dividing  knite,  with  the  concave  wood  carrier  to  convey  the  wood  to  the 
bundling  apparatus.  3d,  Tho  sliding  support,  arranged  to  sustain  tho  kindling  wood  as  fed  into  the  machine, 
and  koep  it  in  place.  4th,  The  curved  gatherers,  fitted  and  acting  to  deliver  the  bundlo  of  wood  and  gather 
the  next  loose  wood  Into  a  bundle.  6th,  The  conical  gatherers,  to  concentrate  and  compress  the  bundle  of 
wood.  6th,  The  stationary  plate-  and  segments.  In  combination  with  the  conical  gatherer  to  sustain  the  wood 
while  acted  upon.  7th.  The  plunger  or  press-block,  acting  to  bring  the  ends  of  the  bundle  of  wood  level.  8th. 
The  vertical  moving  frame  forming  the  reception  for  the  wire,  and  the  guide  for  the  apparatus  that  wraps  said 
wire  around  the  bundle  of  wood.  9th,  In  combination  with  the  frame,  I  claim  the  chain  to  wrap  the  wire 
around  the  bundle  of  wood,  and  the  clamp  to  hold  the  wire  near  the  middle  port  thereof.  10th.  The  circular 
twisting  jaws  moving  in  dovetails,  and  acting,  when  revolved  by  competent  means,  to  twist  the  ends  of  tho 
wires  together.  11th,  The  arrangement  of  the  sliding  and  revolving  shaft,  in  combination  with  the  twisting 
jaws.  12th,  The  spring  guides,  to  keep  the  wire  straight  while  passed  into  the  machine,  in  combination  with 
the  traveling  jaw  or  clamp  and  with  the  shear. 

244.  Pattxjlxs  for  Moitldixo;  John  Alexander,  Assignor  to  self  and  James  Ritchie,  Brooklyn,  New  York. 
Claim — The  employment  or  use  of  a  u  former,"  with  a  pattern  constructed  of  a  plastic  substance,  and 

formed  on  or  over  the  "  former,"  to  produce  moulds  in  sand  for  the  casting  of  hollow  ware  aud  other  castings 
of  the  exact  thickness  required. 

244.  Haxaryo  thi  Bodies  or  Wn  eel  Vehicles;  Charles  Bradfield.  Assignor  to  C.Stewart  Bradfield,  Phila- 
delphia, Pennsylvania. 

Claim — 1st,  Attaching  the  wheels  tn  the  body,  by  means  of  the  arms  secured  to  the  traverse  bars  of  the 
shafts  or  arbors,  which  are  fitted  on  the  flanches  and  bearings  of  the  plates  of  the  body,  aud  having  springs 
placed  between  their  flanches  aud  traverse  bars.  2d,  Attaching  the  thills  to  the  body  by  moaus  of  the  bars, 
fitted  in  the  eyes,  and  secured  thereon  at  the  desired  height  by  set-screws. 

246.  Apparatus  for  8oTPLTixa  Furxacss  wtto  FIot  Air;  Calvin  Fletcher,  Assignor  to  Addison  C.  Fletcher, 
Cincinnati,  Ohio. 

Claim — The  arrangement  of  the  fan  and  the  steam  cliambert,  A,  communicating  with  the  chambers,  d  r. 
together  with  the  Inlet  stenm  pipes,  r,  the  cold  air  passages,  hot  air  pip**,  0  I  1,  aud  tho  pipes,  r,  for  the  dis- 
charge of  tho  water  of  condensation. 
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247.  Rxstorixo  Waste  Vilcixixed  Rujrkr;  Hiram  L.  Hall,  Assignor  to  the  Beverly  Rubber  Company,  Bev- 

erly, Massachusetts. 

Claim—  The  restoring  of  waste  vulcanised  rubber  or  guttu  percha  by  the  dm  of  superheated  stsum,  in 
the  manner  duscrlbod. 

248.  Corrojf  Presses;  Mile*  B.  Hand,  Assignor  to  self  and  Sheldon  1).  Hand.  Hand»boro\  Massachusetts. 
Claim — The  combination  of  the  toggles  and  screws,  when  the  latter  ore  connected  to  the  driving  or  power 

•haft,  or  to  a  shaft  connected  therewith,  l>y  mmiis  of  umvetsal  Joints. 

249.  Churn  ;  John  J.  Lchaye,  Heading,  Assignor  to  self  and  Jobu  Tucker,  Philadelphia,  Pennsyr»ani»- 
Claim — The  vessel,  cylinder,  and  reciprocating  plunger,  adapted  to  «nd  arranged  in  respect  to  each  other. 

nit  wet  forth,  in  combination  with  the  device*  d.  so  il>.  d,  or  their  equivalents,  for  enlarging  or  contracting  at 
pleasure  the  communication  between  the  said  cylinder  and  vessel. 

250.  Machine  for  Makixo  Hooped  Skirts;  Caesar  Neumann,  City  of  New  York,  Assignor  to  Abraham  Prince. 


Claim— The  combination  of  a  aeries  of  twitting  ap|Ntratus  with  guide  rods,  for  the  pnrpose  of  farming  a 
hoop  akirt.  Also,  in  combination  with  the  twisting  apparatus,  the  elevating  screw  and  its  appendages,  sad 
the  modo  of  operating  the  same.  Alao,  collapsing  the  guides  to  form  different  sized  skirts,  and  to  deliver  the 
aiune. 

251.  "  Fifth  Wheel"  fob  Fire  Exgixrs  and  other  Vehicles  ;  Robert  Poole,  Assignor  to  self  andO.  H.  Beet. 

Baltimore,  Maryland. 

Claim — Hanging  the  pivoted  fifth  wheel  of  a  steam  fire  engine,  or  other  heavy  carriage,  to  a  bolster  whea 
the  latter  plays  within  or  over  the  axle  of  a  vehicle,  and  is  suspends  to  springs  which  have  their  r 
•eats  on  said  axle. 

252.  Meat  8afe;  B.  L.  Pratt,  Assignor  to  self  and  R.  1).  Fitts,  Philadelphia,  Pennsylvania. 

Claim— A  combined  arrangement  of  a  cover,  perforated  with  small  holes  at  the  upper  part,  i 
nlxo  perforated  with  small  hoi  s,  as  s|iecifled. 

263.  Irox  Ferces;  John  B.  Wickersham  and  Henry  Jenkins,  Brooklyn,  New  York,  Assignor  to  the  New  York 

Wire  Hailing  Company. 

Claim — Constructing  railways,  fences,  and  other  articles,  by  metallic  bars  intersecting  each  other,  ssJ 
united  by  a  cast  iron  ornament  or  cotiuexiou,  when  one  or  mol  e  bars  running  parallel,  or  in  one  direction,  pas* 
through  between  two  or  more  tatra  running  in  anoth.  r  direction. 

264.  Mode  of  Liohtixo  Oar  rt  Klectricitt;  Archilau*  Wilson,  City  of  New  York,  Assignor  to  D.  A.  H*ak* 

A.  L.  Wilmarth,  C.  T.  Martin,  and  U.  A.  Hurlbut. 

Claim— Combining,  with  a  gaa  or  other  burner,  metallic  points  approaching  but  not  coming  in  contact 
with  each  other — but  this  I  only  claim  in  combination  with  the  inductive  apparatus,  for  the  purp>j*e  of  effect- 
lug  Ignition  by  means  of  the  electric  discharge  or  s|>ark.  Alao,  combining  with  a  galvanic  battery,  an  in- 
ductive apparatus  or  coil,  metallic  points,  and  on  electro-magnet,  for  the  ] 

ACGUST  23. 

2io.  Machixert  FOR  FORWXO  Hat  Bodies;  Peter  Arneaun,  Newark,  New  Jersey. 

Claim— The  arrangement  and  combination  of  tbe  adjustable  plates,  perforated 
pickers. 

[The  invention  consist*  in  disposing,  by  mt-ans  of  a  suction  blast  and  adjustable  register,  tbe  fur  on  sa 
endless  perforated  apron  or  other  carrier,  in  snch  a  munuer  that  the  fur  will  be  presented  to  the  |>irker  and 
through  the  latter  presented  to  the  cone  in  a  volume  varying  in  density,  and  corresponding  to  the  varying 
thickness  of  the  hat  body  to  be  formed.  It  also  consists  in  arranging  the  former  or  perforated  onne  relative)) 
with  n  picker  and  dim-barging  rollers,  so  that  the  former  or  coin*  will  receive  the  for  in  proper  quantities 
without  the  aid  of  deflectors,  guides,  or  any  extraneous  device  whatever.] 

256.  gniPFER-OEAR  for  Ptautrs;  Albert  Bettcley,  Boston,  Massachusetts. 

Claim— Tbe  combination  of  a  brake  lever,  a  friction  roller,  and  an  Independent  brake,  applied  and  ope- 
rating together,  and  with  a  shipping  apparatus. 

267.  Bed- bottom;  K.  F.  Billings  Portland,  Maine. 

Claim — The  arrangement  ami  combination  of  the  side  rails  ami  boxes,  provided  with  the 
hinged  lids,  and  slats,  attache*!  to  the  lids  by  the  straps. 

268.  Bed-bottoh;  A.  Bingham.  Talladega,  Florida. 

Claim— The  arrangement  and  combination  of  the  longitudinal  slots,  rocking  foot  rail,  rising  and 
band  rail,  and  segment  guides. 

269.  Fixoeh  Hi  una;  Seba  Bogart,  City  of  New  York. 
Claim — An  extension  or  divided  finger  ring  having  its  ends  provided  with  a  catch  or  ' 

200.  tlRiMDtxo  Mills;  Charles  W.  Brown,  Boston,  Massachusetts. 

Claim— 1st,  Kegulating  the  adjustable  stone  of  a  grinding  mill  that  the  stone  may  have  a  vertical ; 
ni^nt,  so  a*  to  grind  finer  or  coarser  at  the  same  timn.  so  that  the  pressure  of  the  runner,  with  rear*  <-t  to  tb 
»titionary  stone,  will  be  automatically  equalixed.  and  be  raised  and  lowered  to  free  itself  of  any  foreign  sub- 
stance getting  tietweon  the  two  stone*,  by  means  of  lever*  and  vertical  rod,  toggles,  sliding  colbir.  and  weighted 
arms,  acting  upon  the  movable  bearing  plate,  or  the  equivalents  thereof.  2d,  Tlte  method  set  forth  for  regu- 
lating the  tlow  of  the  grain  from  the  hopper,  by  adjusting  the  some  vertically.  3d,  The  dead-eye,  t 
within  the  eye  of  the  upper  stone  and  capable  of  being  raised  or  depressed  with  the  spindle. 

201.  Cut-off  Oear  for  stacix  Kxoixes;  C.  P.  Buckingham,  Mount  Vernon,  Ohio. 

Claim— The  employment  of  the  tripper,  arranged  to  as  to  be  adjusted  and  to  trip  both  valve*,  In  ( 
nation  with  drops,  arms,  and  lifters. 

262.  IsESTANp;  William  Burnet,  City  of  New  York. 

Claim— The  construction  or  an  adjustable  apparatus,  connected  with  the  cover  and  flexible  bottom  of  an 
inkstand,  so  that  at  whatever  height  (above  the  lower  orifice  of  the  funnel)  the  link  on  the  main 
may  l.«,  there  shall  always  be  a  sufficiency,  and  ucver  an  overflow,  in  the  funnel,  on  opening  the 
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263.  ORtNDTXO  Mats;  J.  Carl,  Grenada,  Mississippi. 

CUliu — 1st,  Tho  arrangement  nnd  combination  of  the  pivoted  lever,  shaft,  atone,  c,  and  screws.  2d,  The 
employment  of  a  hinged  to|»-bar,  in  combination  with  the  abaft,  nnd  atones,  c  D. 

264.  WAjmixo  Machine;  II.  M.  Coomlis  nnd  L.  W.  Nelson,  Portland,  Oregon. 

Claim — The  construction  of  the  clothe*'  cylinder  surrounded  with  »>r  tub  a,  having  orifice*  for  discharg- 
ing «ir  into  the  water,  in  combinution  with  the  drying  and  washing  cylinder  and  Are  ch.imla-r. 

966.  Moil  Flocoha  ;  C.  W.  and  J.  II.  Crandall,  nnd  Hun  N.  Hawkins,  Cameron.  Illinois. 

Claim— The  combination  of  the  opening  or  ditching  piece  with  the  standard  and  peculiarly  formed, 
hinged  follower  or  former,  operating  in  the  manuer  set  forth. 

206.  Hat-trap;  E.  II.  Crane,  Burr  Oak,  Michigan. 

Claim— The  arrangement  of  the  platform,  spring,  c.  strap,  spring,  I,  and  chock,  with  arms  provided  with 
projections,  spring,  n,  nnd  \»>x.  provided  with  hanging  door. 

267.  M axcfactcre  OF  Ribbed  Elastic  CtoTu ;  H.  H.  Dny,  City  of  New  York. 

Claim — The  method  of  manufacturing  ribbed  clastic  doth,  that  is  to  say.  elaatic  cloth  containing  strnnda 
of  rublwr,  by  forming  the  strands  of  rubber  u;ton  the  cohering  cloth,  with  which  they  are  to  lie  pet  manently 
attached,  in  coutradi*! taction  to  forming  th  •  strands  sep  irately,  and  aft-rward*  attaching  the  covering  m  ite- 
rial  to  them.  Alto,  the  method  of  aprcading  the  gum  upon  the  covering  cloth,  and  dividing  it  into  strands 
at  one  pr<<e«M,  so  that  the  two  operation*  are  i  ftVcted  simultaneously  at  different  parts  of  the.  same  apparatus. 

268.  Machine*  roa  Winding  Thread  ;  Lucius  Dimock.  Hebron,  Connecticut. 

Claim— The  arrangement  and  combination  with  tho  guide  of  two  evparate  and  distinct  aeries  of  groove*, 
having  their  channels  cut  on  opposite  nngles. 

269.  Composition  roa  Cement  Roonxo :  Joseph  Ditto  and  Henry  Van  Bergen.  City  of  New  York. 
Claiui— The  composition  prepared  nnd  composed  of  the  materials  described,  in  the  proportions  set  forth. 

270.  Nail  Machines;  Daniel  Dodge,  Keesevillc,  New  York. 

Claim — A  grl|sT.  having  n  reciprocutim;  movement  toward.*  and  from  forging  or  pointing  machinery,  and 
opening  automatically  at  the  outer  extremity  of  its  stroke.  «•»  us  to  allow  the  introduction  of  f  -eding  forward, 
or  removal  of  the  r<*L,  while  it  is  in  this  position,  hut  holding  the  rod  fait  at  ev.-ry  other  »tage  of  it*  operation, 
and  while  in  any  other  |>osition.  Ami  in  combination  with  a  so  operating  gri|ier.  1  claim  the  employment  of 
a  gauge  and  a  cutter  or  cutters,  operating  in  the  described  ordir  of  succession  with  respect  to  each  other  and 
the  gri|*r. 

271.  Writing  Fluids;  8.  W.  Eells.  Mansfield,  Ohio. 

Claim— The  manner  of  combining  tho  above  materials,  so  as  to  prevent  the  oxidation  of  the  indigo,  and 
the  other  coloring  ingredients,  as  specified. 

272.  Kximxa  Machines;  E.  S.  Ells,  Troy,  New  York,  Assignor  to  C.  0.  Keener,  Manchester,  Connecticut. 

Claim — The  combination  and  arrangement  of  the  lever,  c,  arm,  plu,  and  slot,  with  lever,  1,  detent,  and 
spring*. 

273.  Elastic  Bulb  String  is;  J.  J.  Essex,  Newport,  Rhode  Island. 

Claim — So  combining  ami  arranging  the  bulb,  air  chatulier.  and  delivery  valve  with  each  other,  and  with 
the  flexible  suction  and  delivery  tul>oa.  that  the  air  ch  imber  shall  be  above  the  delivery  valve,  and  shall  re- 
main while  in  use,  upright,  or  nearly  so,  ami  under  the  control  of  the  hand  which  grasps  and  operates  the 
bulb. 

27-L  Belt  Fastening  ;  Albert  Flckett,  Rochester,  New  York. 

Claim — Tho  combination  of  the  links  with  the  rivets,  said  links  being  inserted  in  the  ends  of  the  belt, 
tn  the  manner  aet  forth. 

275.  Ea.«t  Chair;  Elhridge  Poster,  Hartford,  Connecticut. 

Claim — The  application  and  insertion  of  the  quadrant  slide  Into  the  centre  of  each  of  the  arms  or  scroll 
of  the  side  rail,  so  as  to  lie  unseen  when  the  hick  is  up.  in  the  in  inner  <le«cril>cd.  Also,  tho  application  ofthtj 
spring,  adjustable  and  extension  Kick  centre  leg.  in  the  manner  descriUil. 

*  276.  Method  or  Keeping  the  Saw  to  the  Stiff  in  Sawing  Machines;  James  F.  Gamble,  Concord,  Penna. 

Claim— Moving  the  saw  forward  when  cutting,  whilst  the  lumber  is  held  stationary. 

277.  Hcb-reamer;  Stacy  A.  Garrison.  Union.  New  York. 

Claim— Tho  arrangement  nnd  combination  of  the  cutters  and  the  arbor,  as  described. 

278.  Machine  roa  Making  Paper  Bags;  William  Goodalc,  Clinton.  Massachusetts. 

Claim— 1st,  The  pnatlnv  ap|*ratus,  consisting  of  the  roller  fitted  to  work  in  an  op*nlnj;  in  the  bottom  of 
n  paste-box,  the  spring,  or  its  equivalent,  and  the  adju«tuhle  stopper,  combined  to  operate  an  dc-cribed.  2d, 
The  combination  of  the  continuously  revolving  measuring  rollers,  ami  the  intermittently  revolving  feed  roll- 
era.  3d.  The  drop.  x.  op  rating  in  combination  with  the  cutter  and  the  feeil  roller*,  a*  sjiecifled.  4rh.  Fold- 
ing  the  pa|«r  around  a  plate  or  flat  piere  of  any  material  narrower  than  tie-  bag  it-Hf.  ,.r  of  the  name  width 
as,  but  shorter  than,  the  bur  itself.  5th.  Th«  foldera.  applied  ami  ope  rating  in  combination  with  the  inclined 
plane*  at  the  sides  of  the  folding  table.  0th.  The  combination  with  the  folding  table  and  with  a  pl.ife  nar- 
rower thati  the  lsig,  to  fold  th  *  bag  upon,  of  one  or  more  movable  inclined  planes,  and  cn-asins  blades,  ope- 
rating as  described.  7th.  The  drop.  z.  applied  and  operating  described  8th,  The  bir,  applied  to  the  vibrat- 
ing roller  frame,  and  o|>crating  in  combination  with  the  knock-ofT. 

279.  Ponocs-XAPPED  RrnntR  Fabrics;  Charl  s  (io  Mlye  ir,  New  Haven.  Connecticut. 

Cliim — A  new  porous  manufacture  or  fibric.  composed  of  a  w>ven  or  otfyer  cloth,  or  equ'valent  th^rafor, 
and  india  rubber  or  allied  gum.  rendered  pervitin  to  air  and  impervious  to  water,  and  with  a  face  of  flocks, 
clippings,  or  shearings,  of  woolen  or  other  fibres,  or  equivalents  therefor. 

280.  Cooiino  Stoves;  Rensselaer  D.  Granger,  Philadelphia,  Pennsylvania. 

Claim— Placing  nenw*  the  upper  flue  of  a  cooking  «tove  a  hollow  Nix-formed  partition,  communicating 
with  the  external  air.  the  said  partition  having  two  openings,  arranged  in  respect  to  the  boiler  boles  in  the 
top  plate,  as  set  forth,  and  the  said  openings  having  their  inner  surfaces  perforated. 

281.  H  arvesters;  John  S.  and  Resin  Hawkins,  Greenfield,  Indiana. 

Claim — The  arrangement  of  the  main  frame  and  team  shaft,  in  combination  with  tho  adjustable  frame 
and  hinged  shoe  or  cutting  apparatus,  constructed  in  the  manner  described. 
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282.  Srmnr  Ptosis;  Tbomoa  R.  Hopkins,  Assignor  to  aelf  and  R.  K.  Robin**),  Petersburg,  Virj^nU. 

Claim— The  use.  in  combination  with  a  |k>w.  r-scn-w  of  a  proa,  or  other  machine,  of  two  revolving  not*, 
which  are  nil' d  to  gear  into  the  thread  of  an  Id  screw,  ami  ao  arranged  ami  op.  rated  upon,  in  order  to  give 
motion  to  the  m'u'w,  that  tlit*  upper  one  remain*  stationary  while  the  lower  one  rvvolvea.  and  vjce-venwu 

[This  invention  consist*  In  giving  tin*  follower  of  a  press  n  progressive  upward  or  downward  motion,  by 
mean*  of  two  *>•:*  of  cam*.  wi;h  fi  ictton  rollers  U-tween  them.  Tht*  cams  art*  arranged  on  disc*,  wlrcb  ha«a 
sput-t  '  lit  on  their  cirviiiufercnri-*:  the  upper  diw  has  one  mor-  t*w>tli  than  th>  lower  on  -.  Into  the*-  Xr^ih 
a  lonif  pinion  -.Mr*,  said  |rimon  being  moved  slowly  by  a  long  lever,  and  as  it  turns,  the  upper  disc  gradually 
ir-tiiif  on  I  lie  low.  r  one.  and.  cm*  .pm-mly,  with  the  ahl  of  the  fiiction  rolh-ra.  rise*  ami  forces  up  the  follower 
with  i  powerful  pressure  the  gnidu  >i  « b  vution  b-ing  retained  at  nil  times  by  n««nn  the  cam-  of  tht  l.-wer 
disc  wh ii  h  ha*  mi  v  rticil  movement,  ailing  antagonistic  to  the  cams  of  the  upper  tLac  which  both  revolve* 
and  m>.v.-H  vertically  up  and  d<  wn  ] 

2&J.  CooKiNn  Apparati*:  Holxrt  W.  Hilt.  Naugntu-k,  Connecticut. 

<"]:»  in— The  portable  co.  k  nn  or  heating  aptMnitn*  composed  of  the  hot  nir  chamber  and  fire-pit,  when 
provided  with  port*  furnish  d  with  registers,  with  the  put  it  Ion  and  diaft  a|*rturrs. 

2S4.  Marine  Propeller;  Hermann  Hirsch,  Berlin.  Ptnssh. 

Claim— The  lat-nliar  form  ami  count rm  tion  i  f  a  propeller,  whereby  the  centrifugal  fort*  obtaJni-d  U  nod* 
to  o-operate  with  ami  iiii'imw  the  <  Beet  of  the  same. 

283.  Construction  or  Ships;  Hermann  Hlrach.  Berlin.  Prussia. 

Claim— The  form  ami  mint! ruction  of  tbe  hull  of  ship*  or  «wcl«,  whereby  the  noaafbillty  of  breukasr  of 
keel  i«  removed,  and  a  noruial  form,  Riving  a  maximum  of  steadiness,  without  retardation  of  velocity,  It  im- 
|*rt*  <i  to  the  but  torn. 

286.  Kkkdinu  Papkr  to  Printing  Prices;  Hi-hard  M.  Hot,  City  of  New  York. 

Claim— Tho  combination  of  the  feed  in*  mechanism,  culling  apparatus,  and  the  printing  ranch  ;ne,  or  their 
rquiv.l-nts,  in  the  *iid  < •  >rn I >i 1 1 1 n < -i i  f  .i  f  eil  iin  the  paper  fiom  a  roll  to  a  printing  machine,  and  cutting  or 
jsirtiiillv  i  n'tinc  it  int..  »h  ••'».      it  nl  ns  to  b  printed.    Also,  making  the  cutter  so  a*  to  lesvr  th* 

acv<*r  d  >«lie  \<*  unipil  in  c«i  ta  n  jdiie.-*.  in  combi nation  with  the  conducting  tap-*,  or  the  equivalent*  tbcrw^, 
ao  Unit  the  i-omlmtinc  tap.  «  imiv  |m«  around  th  -  cutter^vllmler.  Al*o,  in  com  hi  nation  with  the  cattef- 
cylinder  and  the  irronved  .  y lio.l.  r*.  ..r  tbe  equivalent*  thereof,  the  employment  of  the  two  prraauro  ruilem,  or 
their  opiivaleniH.  f,.r  ke<>pinir  the  *loH>t  dl»l<  mle<|. 

287.  Mschixes  for  WKimiiMi  UiiAiN;  Charles  If.  Hunter.  Slvlbyvllla,  Indiana. 

CI  liin— The  coinhination  of  tin  «nde  le-am  or  lever  with  the  Kifi  holdcr  teenred  to  one  end, and  tbe  stand- 
ard wiih  rack  and  pinion  for  eh-witm;!  -t  depn»*inc  the  acale  beuiii. 

2S8.  II \RVkhtkih ;  01^.1  lluwy.  n.illlin  .re.  Maryland. 

Claim — tat.  The  omihiiMtii.n  of  the  main  ground  whe*d  sent  and  platform,  when  bingnl  to  the  mala 
frame.  2d.  The  ml*  in;  him)  the  lowering  of  the  rnt  re  frame,  nnger  bur.  ami  outnlde  divider  npon  th.  two 
prnund  «up|Mirta.  in  a  horbnuital  position,  by  means  of  a  lever  and  ib)  connexion*  therewith,  operated  by  tba 
driver  from  hi*  seat. 

289.  McriMWftM  for  Piiotfctivc,  the  Uppir  Pait  of  a  Root  or  Siiok  while  Aprtnira  thr  9ol«;  Jacob  Jen- 

kin*.  Lynn,  Moamif  huaett*. 
Claim — The  arranjrem'  nt  of  a  ahoe-Jack  (or  mechanii»n»  ttr  anpnortlng  the  toe  ami  heel  parts  of  a  boot  or 
■hoex.  a  guard  or  protector,  the  *«me  Iw'ing  in:ule  to  encom|v>iaa  the  upper  |x«rt  of  a  boot  or  aboe.  ao  tnoch 
of  it  a*  extend*  aU>ve  the  bottom  mirfac«»  of  the  loot,  ami  a  clamping  contrivance  for  ndjuating  the  prot«trc 
to  the  coiiutoiir  of  the  *\\<*\  AI*o.  the  a|  plimtion  and  arrangement  of  an  adjustable  guard  to  tbe  protectcr, 
wherehy  the  fining  of  the  „nt.  r  aid-  to  the  inaole  and  up|or  ia  not  only  greatly  (aciliUtod,  but  ia  rendered 
cerbiin  of  tad  tig  fixed  ill  it*  true  and  pr.-per  p*ition. 

290.  .S  ales  ;  Walter  W.  K-lley.  It  wl town.  Ohio. 

Claim— The  ai]ju«table  rack  and  platform,  armnfrrd  in  combination  with  tbe  centre-piece  upon  which  tbe 
rack  «nd  pint  form  a  re  pl«o  d.  »o  tln-t  •■ither  one  can  W  u«d  at  pleasure. 

201.  I't'.oiMi  Maiiunf.;  W.  It.  Lnndfear.  Hartford,  Cimnecticut. 

Claim — lat.  The  employment,  in  cnml>lm»t:oti  vt  tih  the  bar.  of  the  Ti  rtically  and  laterally  moving  law. 
having  a  |>lute.  awl.  pm  cli.  and  inclined  face,  ni  ning-d  *o  th  it  on  th-  dencent  of  the  plate  the  awl  will  enUr 
the  *i>l  •.  and  the  inrliiK  •)  f«ce  will,  whil-  the  awl  remain*  in  th  l  -  ither.  shove  the  bar  alont;  laterally,  tbu 
Injuring  certainty  and  r  irul  .l  ily  of  r-  d :  and  on  th  •  ■  levutum  of  the  plate,  the  ln»x  will  \—  niove*l  laterally 
by  th-  Npriiur  lb  ■  awl  will  I.  rArh.«l  over  the  pent  where  a  new  hole  i<  to  be  mad-,  and  the  punch  bright 
ov-r  the  pi.  vi.  ndy  maile  p«  g  h..l.  in  r-ioll  n  «  i>.  drive  home  the  p.-^  on  the  next  descent  of  the  plate.  2d, 
The  lomldnatlon  with  the  x-rtii-ally  >md  hot  i/ont'i  ly  moving  b-x  of  the  spring,  for  giving  n  biferal  more, 
ment  to  <dd  l»  -x.  and  the  adjnil  ne  «eiew  f.-i  n  -n  ;it  nc  the  wp  u-es  U-lw-en  the  peg-hole*.  S»l.  The  a rran rr- 
tn.  !it  nnd  combination  w.th  th-  b«r  of  the  adjn-t  ble  i  hi-iic  |  hiie.  atrttinst  which  tho  peg  block  ia  prated, 
add  p'.:«|e  lieitu  I'ljunt  d  by  tiieaiH  of  th-  screw  to  an  t  any  *lxe  of  |»ega. 
2yj.  Si  i: kim no  IIkrtiis  for  it ailro ti>  Cam ;  1>.  h.  l/>ns.  iMyton,  Obi... 

CI  i  tn-Th  -  arrauirenient  and  combination  of  the  jointed  aup]N»rten  and  hinired  sent  and  back,  with  tht 
folding  b-rth,  acreen,  ami  i<  ^l,  arranged  ao  as  to  form  two  Bleeping  b  rtha,  oa  deacribed. 

2tt3.  At.Lor*:  Kngew  Murtln,  Waterl  ury.  Conn-,  t  int. 

(  hvni— Th-  pnrea*  or  tmal-  of  pn^-dur -.  aa  applied  to  the  ingredlcnto.  such  as  deacribed. 
29».  Pi  Mi-s;  John  M.  May.  Jam-ax  ill-,  Wisconsin. 

(  laim—  The  cvl'nd  r.  in  cmbination  with  part,  a,  nrrantrcl  and  operated  with  pi «t on  ami  pipe.  M  de- 
acrilK- 1.  Al*o.  th  fM-rew.  n.  wllen  u«.  d  Tor  th"  purp  *e>»  of  fiatening  and  unraab  ninn  the  Matlotnry  r«rt  of 
the  pump  in  th  •  well  .>r  r-«ervofr  to  miy  miibible  ^nbr-t  inei'.  u*  de.crilaxl.  Alao,  aet-acn'w.  m.  in  com!. (nation 
with  the  notch  or  proj  ctnm.  or  their  equlv  dent*,  to  form  a  c.iteh  or  wrench,  fbr  turning  the  arr  w.  n,  and 
pump  n»-arlv  in  lb  •  juth  of  t\  hori/ontal  e,rrl<>,  in  fiiatening  and  unfaatening  the  stationary  part  of  the  pump 
in  tlni  well  i»r  ntarvoir.  the  «et-aer  w  alao  a-  rvine  to  gnu«v  the  dea<-enf  of  the  piston  and  to  protect  the  valv« 
|tom  injury.  Alao.  th"  devicm  consiating  of  the  apritiga.  aegtnont,  and  lever,  connected  together,  a*  described. 

295.  Pumps;  John  M.  May.  Janeaville,  Wisconsin. 

Cloitu-Tho  device  for  conm-cting  together  the  cylinder*,  and  regulating  tho  trtroke  of  tbe  pnmp,  in  ooae- 
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bination  with  the  point  or  spik  •,  or  Its  equivalent,  when  used  in  open  well*,  and  mid  device  In  combination 
rod.  when  used  in  <lri!l<-d  well*.  Also,  the  c  .liar  and  springs,  when  iwwl  in  combination  with  the  pump  or 
with  the  eduction  pipe,  and  arranged  us  shown. 

296.  AroaxdUab  Birxkrs;  Hip|>olyte  Monh-r,  Pari  a.  Franco. 

CI nim — The  construction  of  tin*  A r gaud  hunter,  with  it*  grate  and  external  tube  of  clay,  jiorcelaln,  or 
other  incorrodible,  refractory,  tion-conducting  material,  and  witb  the  inner  tube  and  itteiu  of  metal. 

297.  Corrugated  Irox  IIriixim  ;  Richard  Montgomery,  City  of  Now  York. 

Claim— 1st,  The  combination  of  the  corrugated  arch,  a  n.  with  the  corrngateil  arch,  M  x,  nrrnngd  in 
relation  to  each  other.  2d,  The  c>>uibiu»tiuii  of  the  pe.'ulimly  f<>i mcd  bbs  k«.  < .  and  bedplates,  r,  wiih  the 
abutment  ends  or  the  arch  .-a,  a  b  and  m  x.  ad,  The  combination  of  the  blocks,  »,  and  bottom  plate*,  o,  with 
the  cross-rails  mid  arches,  a  b  and  M  .v. 

298.  Ladies'  Bcsn.Es ;  Benjamin  V.  Moore,  City  of  New  York. 

Claim— Au  inflated  bustle  for  ladloi'  dresses,  formed  with  tho  projecting  points  or  scollops,  in  the  manner 
specified. 

3KJ.  Modi  or  Meahcrix"  Orux;  Daniel  Murray,  Fairfield,  Connecticut. 

Claim — The  arrangement  of  the  arms,  in  combination  wilh  the  Hide*,  constructed  aa  deacribed. 

300.  Stahfixo  Maciiixks  tor  Crisiuxq  Ores,  Ac;  Win.  Murray,  Baltimore,  Maryland. 

Claim— 1st,  The  combination  of  two  or  more  stumpers  arrang-d  on  the  sann-  radial  line  with  two  or  more 
semicircular,  inclined,  revolving,  lifting,  and  dropping  cam*,  which  move  t  . get  her,  and  with  a  central  driv- 
lng  shaft.  2d,  Providing  the  semicirt  ulir  lifting  and  dropping  cantH  with  a  vertical  joint  nb.uu  midway  Im> 
twt*m  their  t  -rminatiiig  cutis,  and  with  an  obl.iiig  vertical  slot  at  their  rear  or  highest  t  ml*,  and  attaching 
■aid  en<K  by  means  of  a  set -screw,  or  it*  equivalent,  to  the  frame  of  the  cum*,  so  that  the  inclination  of  said 
cams  may  be  adjusted  to  lift  tha  stain^r*  to  a  greater  or  less  height,  according  to  the  force  required  to  per- 
form the  operation  of  stamping. 

301.  RecirROCATlNO  Saw  ;  Richard  II.  Osgood,  Columbus,  Ohio. 

Claim— Providing  the  upper  edges  of  saw  teeth  with  notches.,  us  dose  rilled,  for  the  purpose  of  assisting 
to  clear  the  kert  of  sawdust. 

302.  Hoistixu  Apparatih;  John  L.  Pott,  Pottsville,  Pennsylvania. 

Claim— The  Inclined  drum,  revolving  in  a  plane  pnrnll  I,  or  ue  irly  paralbl.  to  tlie  linen  of  hoisting  rope, 
in  combination  with  the  guide  pullers  on  the  cross-head,  the  latter  bring  operated  by  the  shall  or  the  drum 
through  the  medium  of  the  screw,  or  it*  equivalent,  as  set  forth. 

303.  Tappixo  WATta  Mains;  John  B.  Quigby,  Trenton,  New  Jersy. 

Claim— The  employment  of  the  pivoted  standards,  jaws,  adjustable  beam,  adjustable  swivel,  chain,  verti- 
cal sliding  piece,  and  ferule,  as  described. 

304.  Ixkstaxd;  Thomas  Kobj  >un,  City  of  Xew  York. 

Claim— The  arrangement  and  combination  of  the  ring,  n,  cover,  arm.  slatted  projection,  and  diaphragm, 
ao  that  by  pricing  down  ring  d,  the  cover  will  open  and  the  ink  rise ;  tuid  by  releasing  the  ring,  the  ink  will 
fall  and  the  cover  will  cioae. 

306.  MtrnoD  or  Shvpinq  Bonxkts;  Charles  W.  Kusscll,  Philad  Iphia,  Pennsylvania. 

Claim— The  method  of  shaping  bonnets,  Ac,  by  means  of  a  core,  or  its  equivalent,  which  is  wound  over 
the  several  parts  of  the  bonnet,  aud  which  is  retained  in  |>oo.ti»n  by  book*,  or  their  equivalents. 

306.  Machixr  roR  PRXesixti  Bonnets;  Chartes  W.  llusaell,  Philadelphia,  Pennsylvania. 

Chum— Tlie  arrangement  of  the  adjustable  roller,  or  its  equivalent,  in  such  relation  to  the  chain  or  rone, 
which  connects  the  treadle  wilh  the  press  lever,  that  the  direction  in  which  the  preying  iron  acts  can  be  con- 
trolled. 

307.  Rot  art  EjimxES;  Augnstin  P.  Samuel,  City  of  New  York. 

Claim — Tho  method  of  governing  and  working  the  pistons  by  connecting  their  piston  rods  through  the 
roller  holders  and  rollers,  directly  with  the  ecceut rated  curve.  Also,  the  <  ..mhiuation  and  arrangement  of  the 
valves  with  and  within  the  movable  pistons,  whereby  such  valves  an-  ojs^ned  by  the  first  motion  of  the  piston 
rods,  and  before  any  motion  is  given  lb  ■  pistons,  so  that  a  passage  is  given  to  the  steam  within  such  pistons, 
and  the  steam  admitted  on  both  sidus  thereof,  for  tlm  purpose  of  producing  an  equilibrium  of  pressure  o  i 
each  aide  of  such  pistons  before  they  aro  put  in  motion  Also,  the  construction  and  arrangement  of  the  \<n<V- 
ing  ring*  acting  agaiust  each  other  by  Incliued  surfaces;  the  out-r  ring  being  conical  or  tapering,  on  both 
side*,  and  the  inner  ring,  being  tapering  on  one  side  only  toward*  the  ring,  and  Ih  •  inner  ring  a*: ting  against 
the  other  by  means  of  the  spring,  or  it*  equivalent,  expaudlng  it  outward  ag>dnst  the  cylinder,  aud  inward 
ng:unat  the  piston. 

306.  MoRTlstxo  MacQIXK;  Hcjtckiah  B.  Smith,  Lowell,  Massachusetts. 

Claim— Tlie  relative  arrangement  of  the  fulcrum,  lever,  connecting  rod.  ami  table,  with  each  other,  when 
combin  -d  with  |*>wer  mortising  machines. 

800.  Stoves  ;  George  S.  O.  Sjieuce,  Boston,  Massachusetts. 

Claim — The  use  of  the  conical  inverted  cup,  c  mibined  with  the  chain,  or  Its  equivalent.  In  the  manner 
net  forth.  Also,  tho  combination  of  the  air  deflector  with  the  fire-place  door  register,  aud  ao  as  to  operate 
therewith,  and  deflect  the  entering  current*  of  air  upon  or  toward  the  ignited  surface  of  the  fuel. 

310.  Sewixo  Machixcs;  Orange  N.  Stoddard,  Oxford,  Ohio. 

Claim— The  yielding  metallic  loop-check,  operating  lu  combination  with  a  grooved  hook,  or  Its  described 
oqui valeut,  in  Ute  manner  set  forth. 

311.  Aximal  Trap;  Zuriel  Swope,  Lancaster,  Pennsylvania. 

Claim— 1st,  The  sinking  bott<«n,  constructed  for  closing  the  trap,  when  acting  In  combination  with  the 
spring  and  bait  lever.  2d,  The  counterbalance  chamber,  constructed  as  described,  and  operating  for  the  pur- 
1*3**9  of  re-eettiug  the  trap. 

312.  Gas  Rctorts;  II.  K.  Symmea,  Newton,  Massachusetts. 

Claim— The  arrangement  of  the  removable  fluca  and  valves.  In  combination  with  retorts  of  double  length. 
[This  Invention  consists  in  arranging  the  lid  of  a  retort  with  a  horizontal  tube  or  flue  iu  such  a  manner 
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that  th«fluo  can  easily  be  removal  and  cleaned  independent  from  the  retort,  and  It  farther  consists  in  arrang- 
ing it  with  a  socket  to  fit  to  a  llaDch  which  is  cast,  or  otherwise  rigidly  attached  to  the  lower  end  of  the  iUnd 
pipe,  mo  that  the  lid  can  lw  attached  to  the  body  of  a  retort,  dispensing  with  the  nioutb-piece  altogether;  and 
that  the  giut  emanating  from  the  material  in  the  front  |>art  of  the  retort  has  to  pass  back  over  the  hotte>- por- 
tion of  the  d>ke  iu  order  to  reach  the  o[>ening  in  the  flue  through  which  it  pasaes  to  the  stand  pi(>e.  and  the 
ft  tan  d  pi|K>  is  secured  to  the  body  of  the  retort,  so  that  its  lower  end  U  open  when  the  door  is  taken  off.  If  this 
arrangement  1h?  applied  to  retorts  of  douhlo  Irtujth,  the  openings  of  the  flue*  are  closed  by  valves  which  art 
operated  from  the  outside,  and  the  two  ends  of  the  retorts  are  chitted  at  different  times,  so  that  one  end  is  hot 
while  tho  oilier  I*  charged,  and  by  closing  the  flue  on  this  end,  the  gas  arising  from  the  fresh  charge  can  I* 
forced  to  pans  through  the  whole  length  of  the  retort  to  the  flue  on  the  opposite  end.] 

313.  Ticket-holder  for  Railroads,  Ac;  Charles  Taylor,  Little  Falls,  New  York. 

Claim — The  eye,  spring  clasp,  and  spring  hook,  in  combination  with  tho  link,  or  its  equivalent. 

314.  Preparation  or  Canplewicks  ;  .Stephen  K.  Weeden,  Providence,  Rhode  Island. 

Claim — A  plaited  or  braided  candlewick,  saturated  with  a  solution  of  acetate  of  lead,  or  other  sulestasrs 

to  aid  coinhustiou,  and  coau-d  with  a  silicate,  as  and  for  the  purpose  set  forth. 

315.  Railroad  Chair*  ;  J.  W.  Wctniore,  Erie,  Pennsylvania. 

Claim— The  T  lip  or  Jaw,  notching  the  web  of  the  rail,  and  through  theae  notches,  baring  the  bottom  et 

the  jaw  p.kAs  down,  aud  riveted  or  keyed  under  the  base. 

316.  Water-wueels;  Ira  Wlsel,  Newbury,  Mlnucssota. 

Claim — Tlie  peculiar  form  of  the  buckets,  in  combination  with  the  rest  of  the  wheel. 

317.  Knitting  Machines;  F.  L.  Duel,  Assignor  to  C.  0.  Keeney,  Manchester,  Connecticut. 

Chum— Attaching  tho  mechanical  device,  aliove  set  forth,  to  a  knitting  machine,  namely,  by  the  thread* 
guide,  lever,  c  «,  and  arm.    Also,  the  arrangement  of  the  lever,  k,  connexions,  frame,  and  arm,  as  dcjsrriUd. 

318.  Sewing  Machines;  Jonas  Uinkley,  Assignor  to  self  and  Frederick  A.  Wildman,  Clarkaflcld,  Ohio. 

Claim — 1st,  The  combination  of  the  looper  and  receiving  spring  book,  arranged  in  the  manner  set  forth. 
2d.  Tho  combination  of  the  deflecting  hook,  the  looper,  and  the  receiving  book.  3d,  The  lifting  finger.  «r  it! 
equivalent,  n|H-nitnig  as  set  forth.  4th,  Tho  combination  of  the  lifting  finger  with  the  looper  and  rvc/ivuig 
hook,  an  de*cril>ed.  6th,  The  combination  of  the  lifting  linger,  the  deflecting  book,  the  looper.  and  the  re- 
ceiving hook,  as  described.  6th,  The  combination  of  the  arm,  link,  and  lifting  bar,  with  the  vibrating  bar 
and  feeding  hand,  for  the  purpose  descrilied. 

319.  Cam  Presses;  Thomas  R.  Hopkins,  Assignor  to  self  and  R.  E.  Robinson,  Petersbnrgh,  Virginia. 
Claim— Operating  a  press  follower,  or  other  part  of  a  machine  which  is  required  to  give  a  gradual  pres- 
sure, by  means  of  the  combined  agency  of  two  differentially  toothed  discs,  which  revolve  at  unequal 
two  sets  of  reverse  acting  cams  and  intermediate  friction  rollers,  or  their  equivalents. 

9.  Machinery  for  Making  Clat  Pipe;  Win.  Linton,  Assignor  to  self  and  John  Jones,  Baltimore, ' 

Claim— The  two-sized  permanent  core  or  mandrel,  in  combination  with  the  fixed  die  and  adjustable  jam, 
1  in  the  manner  described. 

321.  Quartz  Mills;  E.  T.  Steen,  Pan  Francisco,  Assignor  to  self  and  B.  8.  Nichols,  Sacramento,  California. 
Claim— The  employment  of  stampers,  operated  by  means  of  steam  cylinders,  which  communicate  by  the 

cro*»-|Nui*agc.  the  change  of  steam  being  effected  by  valve  pistons  operating  on  a  working  beam,  and  operated 
by  the  pistons. 

322.  Mancfactcre  of  Iron;  Bernard  Lonth,  Assignor  to  Jones  k  Louth,  Pittsburgh,  Pennsylvania. 

Claim— Rolling  Iron  or  steel  In  a  cold  state  for  hardening  and  adding  strength  to  it,  without  injury  to  ite 
fibre,  and  at  tho  same  time  reducing  It  in  sixe. 

AUGUST  30. 

023.  Lojskxqk  Machines;  Edmund  Belling,  City  of  New  York. 

Claim— The  combination  of  a  revolving  or  reciprocating  knifo  with  the  lower  part  of  a  press,  1 
rated  simultaneously  with  the  same,  iu  the  manner  described. 

324.  Horizontal  Watbr-whekl;  Abraham  Andrews  and  Harrison  Kalbach,  Bom vi lie, : 

Claim— The  curved  concave  bucket*,  having  curved  or  eccentrically  formed  tops  and  bottoms,  in  < 
nation  with  a  spiral  water-way  or  chamber  underneath,  and  arranged  within  a  box,  as  described. 

325.  Artificial  Legs  ;  Douglas  Bly,  Rochester,  New  York. 

Claim— 1st,  The  combination  of  the  segment  of  rubber,  or  its  equivalent,  with  the  foot  and  leg.  in  tht 
manner  descrtlied.  2d.  Connecting  the  foot  to  the  leg,  by  means  of  the  cord,  or  its  equivalent,  thereby  du* 
pensing  with  all  joints,  bolts,  hinges,  and  metal  straps,  and  tho  friction  and  noise  to  which  they  give  rise. 

320.  Elastic  Hose  Tubing  ;  J.C.  Boyd,  Boston,  Massachusetts. 

Claim— The  hose  made  of  flexible  tubes,  the  same  consisting  of  a  woven  fabric  of  1 
fibrous  materials,  lined  with  or  fastened  to  a  layer  or  sheet  of  India  rubber  or  gutta  percha,  or  any  > 
ter-proof  composition,  and  the  whole  secured  by  rivets. 

327.  Iron  Tie*  for  Cotton  Bales;  William  Boyd,  Now  Orleans,  Louisiana. 

Claim— In  combination  with  the  splits,  the  use  of  a  key,  having  wings  at  each  end,  to  form  the  lock  to 
the  tie,  arranged  as  set  forth. 

328.  Tanniho  ;  Jehu  Brainerd  and  W.  If.  Burridge,  Cleveland,  Ohio. 

Claim— The  improvement  in  tanning  set  forth,  consisting  in  the  Immersion  of  the  skins  and  hide*  fa  a 
tan  liquor  made  from  the  digestion  of  the  before-mentioned  plants,  and  the  accompanying  treatment  ef  the 
skins  and  hides,  by  their  immersion  in  the  preparing  liquid,  the  whole  process  being  conducted  in  the  man- 
ner set  forth,  whereby  the  valuable  properties  of  the  plants  may  be  preserved  for  use— and  tbis  we  claim, 
whether  the  above  described  tan  liquor  be  used  separately,  or  lu  connexion  with  other 
tannin. 

329.  QoLD  Amalgamators;  Henry  Brevoort,  Ban  Francisco,  California. 
Claim— The  drag,  hsvingjipon  Its  lower  surface  or  shoe  the  combination  of 
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fcces  ami  channels,  the  two  being  arranged  reciprocally  in  the  manner  described.  Abo,  combining  with  a 
revolving  drag,  a  pan.  whose  liottom  Is  inclined,  and  biM  the  form  of  a  cirrular  trough,  so  as  to  collect  the 
merrury  in  nim«.  Alio,  combining  an  amalgamating  pan  and  revolving  drag  with  a  galvanic  battery,  ar- 
ran^l  in  Mich  manner  thnt  its  pol.-s  are  extended  into  the  maw  of  material  in  the  |*n,  and  that  the  parte  of 
the  material  an-  subjected  in  succession  to  the  action  of  the  galvanic  current.  Also,  the  employment  of  a 
solution  of  the  nitrate  of  mercury  in  connexion  with  a  galvanic  battery  and  a  friction  aunil  gaum  tor  containing 
mercury. 

330.  Qi  vRTr-ntcsnwr,  Machixm;  Henry  Breroort,  San  Francisco,  California. 

Claim — The  relative  arrangement  and  combination  of  the  curved  grinding;  ahoea,  having  their  front  edge* 
bevcliil  and  inclined  Imckwnrds  from  their  outer  corners,  nnd  canted  to  revolve  so  as  to  gather  in  and  return 
the  crnrT  fragmc  uts  towards  the  centre  of  the  series.  Also,  the  arrangement  and  combination  of  a  serin* 
of  grinding  shoes,  with  their  front  edges  curved  or  inclined  tsickwards.  with  a  corresponding  inner  series  of 
reducing  *«ho«*s,  so  that  the  coarser  fragment*  are  re-delivered  in  au  inward  direction  to  the  reducing  ah  on, 
while  the  grinding  and  outward  movement  of  the  fine  particles  proceed  continuously. 

331.  Gcx  Locs;  William  Brigs*,  Norristown,  Pennsylvania. 

Claim — Constructing  the  stock  and  breech  of  the  barrel,  so  as  to  tie  susceptible  of  and  nnited  to  each  other 
by  the  tang  or  breech-pin  and  tapering  screw-phi,  und  the  spring  hammer-guard  and  trigger,  arranged  and 
combined  with  the  stock,  in  the  manner  set  forth. 

332.  Water  Meter;  B.  S.  Church,  Manhattauvllle,  New  York. 

Claim— 1st,  The  arrangement  of  a  drum  with  the  chamber  and  buckets.  In  combination  with  the  trongh 
and  air  chamlier,  nnd  operating  as  set  forth.  2d,  The  arrangenv-nt  and  combination  of  tho  trough,  the  pipe, 
the  chaml>er,  the  air  chamber,  and  the  drum,  to  operate  as  specified. 

333.  Cauuui  Spuxor;  II.  3.  Clark,  Wyaluaiug,  Pennsylvania. 

Cluim — The  arrangement  and  combination  of  the  U-shaped  leaves  with  the  elliptical  springs,  so  that  the 
extremities  of  the  leaves  will  approach  e«ch  other,  and  will  be  secured  to  the  centres  of  the  spriugs. 

334.  Wawiixo  Mackixks;  F.  J.  Crisaey,  Leesburg,  Virginia. 

Claim— The  arrangement  of  frame,  supports,  I  i,  upright  shaft,  rollers,  supports,  c  cc,  and  collar,  in  com- 
binatinn  with  the  liottom  of  the  tub,  arranged  as  set  forth. 

335.  Valve  fob  Steam  Exgixes;  Addison  Crosby,  Predonia,  New  York. 

Claim — The  employment,  ns  nn  induction  or  eduction  valve  in  a  ft-sm  engine,  of  a  rolling  or  oscillating 
valve,  eorni»u*»*d  of  two  segments,  having  their  faces  eccentric  to  its  axis  of  oscillation,  and  with  an  opening 
between  tho  segments. 

336.  Elastic  Cloth  ;  Horaco  II.  Day,  City  of  Now  York. 

Claim — The  new  clastic  cloth,  cou«i*ting  of  stockinet  cloth,  elastic  mm,  and  flock,  combined  so  that  the 
elastic  gum  is  covered  on  one  side  by  the  stock  in  it,  and  so  on  the  other  by  the  flock. 

337.  ScROLL-aAWixa  Maciuxe;  Samuel  Do  Vaughan,  Washington  City,  D.  C. 

Claim— Tho  vertical  plates,  g.  and  guide  blocks,  plates,  m  and  m',  and  guide  arm,  for  the  purpose  of  a 
compound  guide.  Also,  the  tuanuer  of  operating  link  on  bearing,  In  combination  with  block  and  guide  arm, 
lor  the  puriiose  set  forth. 

338.  Harvesters;  J.  A,  Falk,  Andrew  Johnson,  and  G.  A.  Ericksnn,  Altona,  Illinois. 

Claim — The  arrangement  of  the  wheel,  which  is  provided  with  the  pin  near  Its  periphery,  with  the  bar 
and  pulley,  constructed  for  the  purpose  of  operating  the  band  which  drives  the  cn>ll<.*s  belt. 

339.  Ophthalmic  Vapor  Apparatus;  T.  F.  Frank,  Iflcbua,  New  York. 

Claim— The  opbthalmothological  vapor  bath,  constructed  and  operating  as  described,  for  producing  medi- 
cated vupor. 

340.  Facctm;  Albert  Fuller,  Cincinnati,  Ohio. 

Claim— Encasing  an  elastic  plug  valve  in  the  above  described  metallic  shield,  for  the  purpose  set  forth. 

341.  Macuite  for  CoTTuro  ahd  Screxxixo  Bitcmuocs  Limxstoxe  or  Asphalt  ;  Quincy  A.  Oilmore,  City  of 

New  York. 

Claim— 1st,  Tho  rotary  cylinder  or  drum,  carrying  knives  or  cutters  of  the  form  described,  arranged  in 
rows,  either  with  or  without  the  raleed  bunds,  or  in  rows  parallel  or  oblique  to  the  axis  of  tho  cylinder,  for 
cutting  asphalt,  sometimes  known  under  the  name  of  bituminous  limestone.  2d.  The  application  of  the  ma- 
chine as  a  whole,  to  the  purpose  of  cutting  and  screening  asphalt  or  bitumiuou*  limestone. 

342.  Cord  Genua  for  Srwixo  M  vcnwM;  A.  Golay,  Mobile,  Alabama. 

Claim— The  arrangement  and  combination  with  the  adjustable  plate,  of  tho  groove  and  guides,  so  that 
the  cord  may  be  guided  and  conducted  between  two  or  more  thlckneast  s  of  cloth. 

343.  Flocr  Bolts;  Ellas  Graham  and  I.  N.  Pattou,  Elixabcthtown,  Kentucky. 

Claim— The  combinaUon  of  the  wedged  sliding  rite  with  the  rods  and  screws  for  adjusting  the  same,  in 
the  manner  set  forth. 

344.  Billiard  Cce-tif;  J.  II.  Green,  Christiansen  rg,  Iowa. 

Claim— A  tip  or  point  for  billiard  or  bagatsJle  cues,  made  of  any  compound  described,  so  as  to  disuse 
with  the  external  application  of  chalk,  or  other  substance,  to  the  point  of  the  cue. 

345.  Hollow  Grate-bar  for  Steam  Boilers;  Benjamin  L.  Griffith,  Reading,  Pennsylvania. 

Claim— Two  or  more  tubes  attached  to  hollow  boxes  connected  to  the  lire-box,  by  means  of  hollow  per- 
forated screw  plugs,  and  arranged  in  sets  to  complete  the  grate. 

340.  Brrrcu-loaoixo  Fire  Arms  ;  Henry  Gross,  Tiffin,  Ohio. 

CTsim— lut,  (living  the  chnmber  Its  longitudinal  motion  upon  a  bed-piece,  which  remains  fixed  during 
such  motion,  and  in  revolving  carries  with  it  the  chamber.  2d,  The  roller,  or  Its  equivalent,  upon  the  cbuek- 
pieces  and  its  combination  with  the  groove.  8d,  The  double  eccentric  bead  of  the  lever,  when  connected  with 
the  chamber  and  bed-piece.  4th,  The  adjustable  bearing  piece  for  the  eccentric  of  lever. 

347.  Pabtexixq  for  Hoof  Skats;  Albert  W.  Hale,  City  of  New  York. 

Claim— The  method  of  connecting  and  fastening  the  ends  of  the  hoops  by  means  of  the  cap,  one  part  of 
such  cap,  with  the  end  of  the  hoop,  forming  a  point  or  extension  to  enter  a  recesa  in  the  cap  on  the  other  en  t 
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of  the  hoop;  and  such  cap  also  famishing  tho  recess  to  receive  the  Haiti  points  or  extension  of  tbe  other  end 

of  the  hoop,  when  the.  cap  and  hook  are  bent,  in  the  manner  described. 

346.  Escape*  km  fob  CHBowoMKma;  William  W.  Hammond,  City  of  New  York. 

Claim — Tho  employment  of  the  hollow  semi-cylinders  on  the  vibrating  lever,  in  combination  with  the 
escapement  wheel,  nod  the  balance  and  verge.  AIm»,  in  comtiinatloa  with  tho  escapement,  a*  described,  or 
any  equivalent  therefor,  the  employment  of  the  holding  spring. 

349.  gxwixo  Machines  ;  Jamee  Harrison,  Jr.,  City  of  New  York. 

Claim — 1st,  The  combination  of  the  frame  or  feeding  lever,  J,  bar,  m,  spring,  o,  and  regulating  screw,  p, 
with  the  needle  and  needle  frame  for  carrying  the  mechanism  for  rotating  the  needle.  2d,  Tbe  adjustable  bar 
or  band  affixed  to  Uie  levi>r  or  frame,  j,  in  combination  with  tho  frame,  I,  for  controlling  tbe  upward  move- 
ment of  the  feed  lever.  3d,  The  bar  or  band,  in  combination  with  the  bur,  m,  screw,  p,  spring,  o,  uud  lever,;. 

300.  Bed-bottom;  Royal  Hatch,  Strafford,  Vermont 

Claim — Tho  arrangement  of  a  central  supporting  bar  with  a  sacking,  both  provided  with  doable  loops, 
and  attached  respectively  to  the  bedstead. 

361.  Spbxbos  fob  Railboas  Cabs,  kc  ;  Alexander  Hay,  Philadelphia,  Pennsylvania. 

Claim — 1st,  The  construction  of  vulcanised  India  rubber  springs,  in  which  tho  threads,  or  warp,  or  bin: 
out  of  which  they  are  formed,  is  made  non-clastic  before  it  is  woveu  or  knit.  2d,  Iu  combination  with  tmSa 
rubber  springs,  to  bo  acted  on  by  tension  or  st  ret  chine,  I  claim  tho  tubes  with  their  flu  neb.-*.  3d,  In  combi- 
nation with  tbe  springs,  acting  as  described,  I  claim  the  supporter  with  tbe  opening  in  each  end.  and  holes  i  t 
tightening  the  spring. 

8&2.  Metallic  Rasob-stbof;  Mllo  A.  Holcomb,  Oranby,  Connecticut 

Claim — A  raxor-strop  made  of  polished  steel  of  the  requisite  depree  of  hardness,  when  po««o«sinz  a  -ofS- 
dent  degree  of  flexibility  to  enable  tho  angle  at  which  its  surface  forms  with  the  edge  of  the  rmaor  to  be  less- 
ened to  the  desired  extent. 

393.  Macbixxby  fob  Wi.ndiso  Warps  upow  tbb  Beak;  Daniel  Hnsaey,  Nashua,  Now  Hampshire- 
Claim— Hie  peculiar  combination  for  maintaining  uniformity  of  wind,  or  surface  speed  of  wind,  on  the 
yarn  beam,  the  same  consisting  of  the  friction  wheels,  tbe  lifter  rack,  the  pinion,  and  the  compound  motksi 
mechanism,  or  their  mechanical  equivalents,  applied  to  the  yarn  guide  rollers,  aud  the  mechanism  tor  adjust- 
ing the  yarn  beam,  in  manner  specified. 

364.  Fubbaces  roa  Smixtwo  Zxmc  Orbs;  Joseph  and  Isaac  Kalbach,  Bernville,  Pennsylvania. 

Claim— Constructing  the  crucible  with  a  detachable  bottom,  and  attaching  It  to  the  arch  of  the  cylinder 
or  collar  and  to  the  bed-plate,  by  tho  rings  or  annular  plates,  whereby  we  aro  enabled  to  empty  the  cructM* 
at  its  bottom,  aud  to  remove  the  entire  crucible  through  tbe  bottom  or  the  arch  of  tbe  heat  chamber,  as  nsy 
be  required. 

355.  Machines  fob  Holding  Stones;  Ebonexer  B.  Knight,  Maiden,  New  York. 

Claim — Providing  tho  stotie-hutding  macliino  with  the  suspending  arms,  plates,  rod.  and  adjusting  bolts, 
or  their  equivalents,  whereby  sold  machine  may  readily  be  adjusted  vertically  and  also  horizontally,  in  the 
arc  of  a  drcle. 

366.  Wixd-xill;  Charles  Livingston,  Redwood  City,  California. 

Claim— The  cowl,  with  tubes  and  wheel  combined  and  arranged  for  Joint  operation,  as  set  forth. 

367.  Cbdtb  fob  Horizontal  Water-wheels;  Isaac  Mallory,  Etna,  New  York. 

Chum — Constructing  and  arranging  the  scroll  within  the  penstock,  so  that  it  can  be  turned,  so  as  to  par- 
tially close  the  orifico  for  the  admission  of  wafer  upon  the  buckets,  and  to  thereby  regulate  the  flow  of  water 
for  any  bead,  or  for  any  quantity  of  water. 

368.  Ccbcco  abb  Treatixo  Caoutchouc  ;  K.  E.  Marcy,  City  of  New  York. 

Claim— Tho  improved  process  of  curing  India  rubber  by  combining  with  the  snJphuret  of  lead  and  nsx* 
lunate  of  lead,  or  tho  protoxide  of  load.  In  the  manner  hereinbefore  described,  and  witbout  tbe  use  of  free 
sulphur,  In  combination  with  the  rubber  or  with  said  compound,  and  tbe  exposure  of  these  comp^uncfa  to 
steam  or  water  at  tho  temperature  hereinbefore  stated,  and  in  the  mode  pointed  out 

369.  CuBKTQ  abb  Tbbattno  Caoutchouc;  E.  E.  Marcy,  City  of  New  York- 
Claim— Tho  improved  process  of  curing  india  rubber  by  combining  It  with  the  snlphwret  of  sine  and  tbs 

hjposulphite  of  cine,  in  tho  manner  hereinbefore  described,  and  subjecting  the  compound  to  steam  and  water, 
at  the  temperaturo  stated,  witbout  tho  use  of  free  sulphur.  In  combination  with  said  compound. 

3C0.  Cubibo  and  Tbbatibo  Caoutchouc;  E.  E.  Marcy,  City  of  New  York. 

Claim — The  improved  process  of  curing  india  rubber,  and  producing  an  improved  article  of  india  rubier, 
by  combining  india  rubber  with  the  hyposulphite  of  sine,  in  tbe  matter  hereiels-fore  described,  and  withoct 
the  use  of  free  sulphur,  in  combination  with  the  rubber,  or  with  said  compound,  and  the  exposure  of  this 
compound  to  steam  or  water,  at  the  teai|>erature  hereinbefore  stated,  and  in  the  mode  pointed  oat 

301.  Machines  fob  Pioxnto  Mill-stones;  R.  D.  Nesmith,  Franklin,  New  Hampshire- 
Claim— The  spring  upon  rod,  provided  with  bead  for  limiting  the  extent  of  its  action  upon  the  picks,  a* 

arranged  with  the  inciiued  plauu  and  cam,  and  the  operating  parts,  with  which  they  are  connected,  iu  tho 

302.  Apparatus  for  Manufacturing  IlxntTHATtMO  Gas;  Samuel  Nowlan,  City  of  New  York. 

Claim— The  gas  exhaust  and  expelling  wheel,  interposed  be  twee  u  the  retort  aud  tho  condenser,  so  a?  to 
operate  In  tbe  manner  set  forth. 

363.  Appabatus  to  PitoTooBArn  on  Uneven  Surfaces;  John  n.  Fein,  Hoboken,  New  Jersey. 

Claim— Photographing  on  vases,  or  other  uneven,  solids,  by  means  of  an  apparatus  herein  described,  and 

364.  Gelatinibtbto  Oils;  Edmund  Quern,  City  of  New  York. 

Claim — The  Jollification  of  castor  oil  by  means  of  the  process  described. 

365.  Tibhab's  Macbibbs;  Charles  II.  Raymond,  Southington,  Connecticut 

Claim— The  movable  and  adjnstablo  stand  and  Its  revolving  box,  when  combined  with  shaft,  cap-flak, 
and  screw,  In  tho  manner  described. 
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Charles  B.  Sawyer,  FItcbburgh, 
Claim — Providing  the  fire-pot  with  a  series  of  small  holes  or  opening-),  a*  set  forth. 

367.  Owe  Coxcextrator ;  Edward  L.  Seymour,  City  of  New  York. 

Claim  —1st,  The  rotating  sieve.  In  combination  with  the  bellows,  or  their  equivalents,  operated  by  th* 
act  of  rotation  of  the  former.  2d.  The  application  of  two  or  more  rotary  sieves,  combined  with  such  an  ar- 
rangement of"  waste  tubes,"  that  the  refuse  of  the  appor  stern  shall  b«  led  to  constitute  the  supply  or  feed 
of  the  sieve  next  lielow  it.  3d,  Rendering  the  receiving  months  of  the  '*  waste  tubes  "  adjustable.  4th,  The 
use  of  the  closed  chainliers  or    trap*  "  below  the  sieves,  as  described. 

368.  Cojirosmox  for  Destroyixo  Ixstcrs  Txjcrjoca  to  Fecit  Tans ;  Philo  P.  Sheldon,  Pittsburgh,  N.  Y. 

Claim— Combining  ami  employing  tho  ingredients  herein  described,  in  substantially  the  mode  and  pro- 
portions set  forth,  fi>r  the  purpoae  of  destroying  borers,  and  other  insects  on  fruit  trees. 

369.  Letter  Pile;  J.  II.  Shipman,  Yorkvilte,  New  York. 

Claim— The  arrangement  of  the  movable  hinged  guards,  in  combination  with  the  metal  bock  and  points, 
»4  described. 

370.  Hos*  Ooupuxo;  William  H.  Smith,  Newport,  Rhode  Island. 

Claim— The  hose  coupling  described,  made  by  combining  the  open  spiral  flatten  with  a  screw,  as  set  forth. 

871.  Stotb  Urxs;  James  S|>ear,  Philadelphia,  Pennsylvania.  * 

Claim— Tho  arrangement  of  the  roister  in  tho  base  of  the  urn,  with  the  ornamental  receptacle  lor  tho 
enp,  constructed  in  the  manner  described. 

37i  Churxs  ;  A.  L.  Sperry,  Auburn.  Indiana. 

Claim— The  arrangement  of  the  book  and  button,  to  operate  in  combination  with  the  dasher  and  breaker 
fin  me,  in  the  manner  specified. 

373.  Rot  art  Plaxiso  Cutter  ;  Henry  D.  Stover  and  J.  W.  Bicknell.  Boston.  Massachusetts. 
Claim— The  adjustable  revolving  gusrd.  as  constructed  and  connected  adjnstablv  to  the  cutter  head, 

ried  by  and  liaving  all  it*  movements  to  effectually  protect  the  operator  from  mutilation,  and  to  hold 
the  material  recoiviug  *lu*|>e,  in  the  manner  set  forth, 

374.  Stoxb  Saws;  Peter  Sweeney,  Buffalo,  New  York. 

Claim— The  employment  of  two  plates,  in  combination  with  the  diah-fonned  cotter,  arranged  as  do- 
^•ribed. 

875.  Shtxolw;  Joseph  Sweetser,  Biddeford,  Maine. 
Claim— The  fluting  of  the  shingles. 

376.  Acout  for  Ccttinij  Roob  Ttxoxs;  George  Taylor  and  George  II.  Burger,  Worthlngton,  Ohio. 
Chum— The  arrangement  and  combination  of  the  spring  with  tho  shank  and  tube,  as  described,  whereby 

the  plug  is  rendered  self-acting. 

377.  Pro-water  Apparatus  for  Steam  Boilers  ;  Joseph  B.  Thompson,  Warrcnton,  Georgia. 

Claim — The  exterior  water  chamber,  communicating  with  tho  supply  tank  by  pipe,  and  with  the  boiler 
by  force  pump  and  pipe,  and  provided  with  a  valve, in  combination  with  tho  peculiarly  constructed  float,  rods, 
and  lever,  operating  as  specified. 

378.  FTrx-platuio  Irox;  William  II.  Those,  San  Francisco,  California. 

Claim — Preparing  the  iron  after  it  has  l»een  cleaned  with  dilute  acid,  by  immersion  in  a  solution  of  borax, 
and  after  being  dried,  pussing  it  through  the  molten  copper,  maintained  at  the  required  heat  in  a  furnace, 
contracted  with  a  roof  to  concentrate  tho  beat  ov.-r  the  busiu  or  molten  copper,  and  with  an  aperture  at  one. 
side  to  insert  the  iron  to  be  plated,  and  a  corresponding  one  ou  the  opposite  side,  to  receivo  the  iron  as  it  U 
drawn  from  the  copper  plate,  as  described. 

379.  II imp  Breaker;  William  A.  Vertreea,  Winchester,  Missouri. 

Claim — Constructing  the  rocking  breaker  frame  of  hemp  or  flax  breakers,  in  the  manner  described,  and 
operating  it  by  means  of  a  slotted  pitman,  iu  such  manner  as  that  while  the  vibratory  motion  is  commuid- 
cafc-d  from  the  prime  motor  to  the  breakers  by  machinery,  yet  they  fall  on  the  hemp  or  flax  with  a  free  stroke 
or  flail  motion. 

380.  Smixole  Machete;  Nathaniel  Waterbnry,  Pond  du  Lac,  Wisconsin. 

Claim — 1st,  The  reciprocating  bolt  carriage,  tilting  beds,  circular  saw,  and  sliding  Jaws,  arranged  rela- 
tively with  each  other  as  shown,  and  operated  respectively  by  the  aim,  cam  ratchets,  and  pendants,  belt,  and 
levers  and  weitcht*.  'id.  In  connexion  with  the  reciprocating  belt  carriage,  saw,  and  tilting  beds,  the  bar,  pro- 
Tided  with  lucliued  slots,  and  connected  with  the  frames  of  the  jaws,  by  means  of  the  pins  fitting  in  said  nlots 
for  thv  purpose  of  elevating  the  bolts  during  their  return  movement.  3d,  The  employment  or  use  of  the  ram 
ratchet*  attached  to  the  framing, in  connexion  with  the  pendants  attached  to  the  reciprocating  bolt  frame,  ar- 
ranged for  automatically  ttltiug  the  beds. 

381.  Macrixe  for  Coilixg  Metal  Pipe;  Peter  L.  Welroer,  Lebanon,  Pennsylvania. 

Claim— 1st,  The  coiling  cylinder  with  tho  peculiar  shaped  groove,  arranged  as  described.  2d,  The  ar- 
rangement of  the  two  guide  wheels,  triangular  piecu,  and  shaft,  when  used  in  combination  with  the  coiling 
cylinder,  and  for  the  purpose  described.  3d,  The  movable  plate  and  Jack-acre ws,  for  the  purpose  of  adjusting 
the  guide-wheel  shaft  to  any  angle  required. 

8£L  Skates;  Asa  Wheek-r,  Brattleboro',  Vermont. 

Claim— The  arrangement  and  combination  of  the  adjustable  heel-piece,  heel-case,  stock,  screw,  and  front 
straps,  as  described. 

383.  Fred-water  Heaters  for  Steam  Boilers;  John  M.  White,  City  of  New  York. 

Claim — The  arrangement  of  the  division  chamber,  supply  and  discharge  pipes,  and  heating  p 
within  the  exhaust  side  pipe,  in  combination  with  the  relief  pipe,  by  which,  when  necessary,  the 
be  panned  directly  to  the  boiler  without  being  passed  through  the  heating 

384.  Harvesters  ;  Abncr  Whltely,  Springfield,  Ohio. 

Claim — 1st,  So  arranging  the  mechanism  of  the  automatically  operating  door  or  shutter,  for  preventing 
scattering  and  admitting  the  gavels  to  bo  discharged  At  regular  intervals,  as  to  permit  the  attendant  to  in- 
i  the  Intervals  of  time  for  the  discharge  of  the  gavels  whore  the  grain  is  thin  upon  the  ground.  2d,  Tho 
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combination  of  the  rake  with  the  door  or  shutter,  for  discharging  the  gavel  at  tb 
opened  for  the  pnrpi •-.  ,  whether  it  is  at  regular  intervals  or  i—  frequently. 

385.  Shears  por  Separatino  Paper;  Jcptha  Avery  Wilkinson,  Brooklyn,  New  York. 

Claim — 1st,  Separating  {taper,  or  other  material,  l»y  the  Joint  operation  of  a  revolving  shear  and  a  »ta> 
tionary  surface,  when  said  stationary  surface  is  ao  formed  and  placed  a*  gradually  to  approach  the  path  de- 
scribed by  the  shear  In  ita  revolution,  and  compress  the  mid  pajier.  or  other  material,  ou  to  the  edne  of  A 
revolving  shear,  in  the  manner  specified.  '2d,  The  elaatic  roller  or  roller*,  in  combination  with  tin-  stationary 
nurface  and  revolving  shear  on  the  cylinder,  whereby  the  paper  ia  passed  through  and  separated  progn  -etiv.iy 
na  at  two  operationa.  3d.  The  arrangement  of  the  shaft  carrying  the  rollers,  the  springs,  and  cams,  fur  elevat- 
ing the  rollers  und  preventing  traction  on  the  jwjht. 

380.  Tirn-outs  por  Railways;  Frank  C.  Brown,  Assignor  to  Wm.  Brown,  Philadelphia,  Pennsylvania, 

Claim— The  addition  of  grooves  on  the  circumference  of  car  wheels,  ua  now  constructor,  w  ith  »  single 
flanrh  and  tread,  and  the  ploring  of  curved  laira  at  turn-outs  DH  the  truck  of  the  road,  to  enter  und  operate 
on  such  grooves  for  the  purpose  of  changing  the  direction  of  car*. 

387.  Machinery  roa  II  lrdi  mn  .  IIat  Bodies ;  Seth  Boyden,  Assignor  to  self  and  II.  U.  Jai  |Ues,  Newark. 

New  Jeraey. 

Claim— 1st,  The  employment  of  a  cloth,  or  Ita  equivalent,  in  combination  with  a  cone,  in  the  manor 
described.  2d,  The  arrangement  and  combination  of  the  frame,  shaft,  J,  eccentrics,  h'.  rod*,  i.  tubes,  arms,  ehaft, 
K,  eccentrics,  p,  rods,  q,  burs,  cloth,  so  that  the  cloth  will  be  operated  with  a  couipouud  movement 

388.  Rotart  Harrows;  William  P.Goolnian,  Assignor  to  self,  S.  B.  Morris, and  Wm.  llollingawurth, Dublin, 


Claim— 1st,  The  described  application  of  friction  rollers  between  rotary  concentric  harrows,  toel^rat* 
opposite  aides  of  the  rea|Kvtive  harrows.  2d.  The  reversible  arm,  arranged  between  concentric  harrows  to 
change  the  direction  of  the  rotation  of  the  said  harrows.  3d,  The  reversible  ls-nt  spindle,  adapted  in  the 
manner  set  forth,  to  correspond  with  the  relative  obliquity  of  two  cuueentric  harrows.  4th.  The  d  *crihed 
armuireuient  of  the  friction  rollers  and  adjustable  wuslier  on  the  arm,  operating  in  the  manner  svt  forth,  to 
vary  the  relative  obliquity  of  the  harrows. 

389.  Wrenches;  Daniel  0.  Greene,  North  Dridgewatcr,  Assignor  to  self  and  William  Nash,  South  Weymouth, 

Massachusetts. 

Claim— The  combination  of  the  movable  Jaw,  inclined  shoulders,  r.  with  the  pawl  and  inclined  shoulders, 
V,  and  enlarged  hole,  and  ratchet  teeth,  arranged  in  the  mauner  set  forth. 

390.  Shears;  Michael  Irion.  Utica,  Assignor  to  self  and  Jacob  Heidel,  Oneida  County,  New  York. 

Claim — The  combination  of  the  cutting  plates,  the  circular  punch,  and  the  circular  die.  to  receive  the 
punch,  aud  surrounded  by  a  cutting  edge,  iu  connexion  with  a  pair  of  movable  jointed  arms,  arranged  in  ths 
manner  set  forth. 

391.  Lamps;  George  Marlow  and  Michael  Ralphe,  Assignors  to  A.  D.  Brown,  U.  C.  Yaletto,  and  George  Mar- 

low,  Cincinnati,  Ohio. 


Claim — 1st,  The  arrangement  of  the  separate  cup-formed  back  reflector  upon  the  inside  of  the  door, 
an  op*>n-tmcked  paraliolic  or  conical  reflector.  2d.  The  de*critK>d  arrangement  of  glazed  doors,  at  aud  n'.  hinted 
vertically  to  the  front  angle*  of  the  lantern,  and  adapted  in  the  mauner  set  forth,  to  be  fixed  either  iu  from 
of  the  lantern  or  against  one  or  other  of  its  sides. 

392.  Piano-portr  Actions;  Theodore  Marschall.  Assignor  to  Light.  A  Bradbury,  City  of  New  York. 
Claim — The  spring-supporting  post,  when  used  in  the  <  1  - n  I  - !  combination  with  a  stud,  separate  and 

distinct  from  the  moving  parts  to  detain  the  hammer  at  any  determined  height,  while  the  Jack  descends  suffi- 
ciently to  re-engage  beneath  the  hammer  butt. 

393.  CatTRSS;  E.  L,  Pratt,  Assignor  to  self  aud  R.  B.  Pitts,  Philadelphia,  Pennsylvania. 

Claim — In  combination  with  the  rotary  case  or  body  of  a  churn,  a  diaphragm  or  piston,  adapted  both  to 
move  upon  and  be  moved  by  a  screw  shaft,  or  its  equivalent,  placed  horizontally  in  the  said  cane,  as  ifosrrilad, 
the  said  diaphragm  and  shaft  being  constructed  as  set  forth.  Also,  the  series  of  pertbratone  through  the  dia- 
phragm or  piston,  in  combination  with  the  movable  perforated  adjusting  disc  or  plate,  or  their  equivalent,  the 
same  operating  together  in  the  case,  as  described. 

394.  Cotton  Gins;  Wm.  F.  Pratt,  Assignor  to  the  E.  Carver  Company,  East  Bridgcwatcr,  Massachusetts. 

Claim— The  use  of  a  naked  or  unshielded  auger  or  cleaver,  oiHTatmg  in  the  end  of  a  ginning  roil  of  a  cot- 
ton gin  at  or  near  the  centre  thereof,  in  the  manner  described. 

395.  G R A in-rinding  Mechani^m;  Allen  Sherwood,  Assignor  to  E.  P.  Lenter,  A.  11.  Oosa,  Wm.  Hills,  and  Am- 

erctta  Sherwood,  Auburn,  New  York. 

Claim — The  combination  of  the  shield  and  lever,  both  removable  and  located  at  one  side  of  the  delivery 
portion  of  the  platform,  so  that  the  shield  shall  protect  the  lever  from  the  cut  material,  and  from  one  side  of 
an  open-ended  grain  receiver  (the  fence  forming  the  other  aide  thereof),  where  the  grain  Is  deposited  prrviotu 
to  being  bound.    Also,  in  combination  with  the  raker's  stand  and  binder's  seat,  the  shield  and  lever,  K>  ar- 


il mt  the  raker,  from  hia  stand,  may  sweep  the  cut  grain  into  the  receiver,  and  the  laudt  r.  from  his 
seat,  reaches  beyond  the  receiver  to  catch  the  lever.  Also,  In  combination  with  the  grain  reo.  iver.the  inclined 
ledges,  under  which  the  wire  is  passed,  so  as  not  to  catch  or  interfere  with  the  entrance  of  the  grain  therein. 
Also,  the  slot  and  flanches  in  the  shield,  said  flanche*  serving  as  a  guide  for  projierly  bringing  down  the  foot 
of  the  lever  to  Insert  the  wire  in  the  twisting  wheel.  Also,  in  combination  with  the  lever,  the  clamp,  located 
in  close  proximity  to  the  handle,  so  that  the  binder,  as  he  draws  up  the  gavel,  may  check  the  istying-oiit  of 
the  wire,  and  thus  bring  it  tightly  around  the  bundle.  Also,  the  combination  of  a  removable  shield*  and  lever, 
on  the  platform,  with  a  removable  twisting  mechanism  on  the  fence  or  side  of  the  platform,  for  the  purpose 
of  udapting  an  ordinary  hand  delivery  mowing  machine  into  a  self-hinder, or  vice- versa,  without  iu  any  niau- 
ner  altering  the  parts  which  enable*  it  to  be  so  exchanged,  except  to  attach  or  detach  them,  as  set  forth. 

390.  NAIL  Machines  ;  Daniel  Dodge,  Keeseville,  New  York. 

Claim — The  combination  of  an  anvil  and  fixed  die,  or  other  equivalent  fixed  surface*,  a  roller,  hammers, 
and  a  vibrating  guide.  Also,  the  operatiou  of  a  hammer,  In  combination  with  the  roller  and  anvil,  by  means 
of  an  eccentric  on  the  roller  shaft,  and  a  universal  Joint  at  the  connexion  of  the  hammer  with  the  connecting 
rod  of  the  eccentric. 
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DWCLAIXER. 

1.  GAsBat*eu;  William  Blake,  Boston,  Massachusetts;  patented  August 9,  1845 ;  disclaimer  filed  August 

6,  1869. 

I  hereby  enter  my  disclaimer  to  that  part  of  said  burner  which  was  set  forth  and  claimed  as  the  "bell 
shape  or  month  of  the  lower  part  of  the  inner  caae  of  aaid  burner." 

Extensions. 

1.  Gas  Burners;  Win.  Blake,  Boston,  Massachusetts;  patented  August  9, 1845;  extended  August  9, 1869. 

Claim— The  combination  with  the  space  directly  beneath  the  orifices  of  discharge  of  the  gas,  and  with 
the  supply  or  branch  tubes,  an  expansive  chamber,  so  as  to  operate  in  the  manner  set  forth.  Also,  making 
the  lower  purt  of  tlio  inner  case  of  tho  burner  with  a  boll-shaped  opening  or  mouth,  in  the  manner  specified. 

2.  Grindinu  Mills;  Berlah  8wlft,  Washington  City.  D.  C;  patented  August  16, 1845;  extended  Aug.  16, 1859. 

Claim— Making  the  grinding  teeth  of  milts,  in  concentric  rows,  projecting  from  the  snrface  of  the  plates, 
so  that  the  teeth  of  one  plate  shall  run  In  the  spaces  between  the  teeth  on  the  other,  and  rice-verso,  in  com- 
bination with  the  grooves  or  furrows  running  towards  the  periphery  of  the  platen,  through  which  the  sub- 
stance*  acted  upon  are  carried  outwards,  whether  these  furrows  be  arranged  radially  according  to  what  is 
technically  termed  the  eight  quarter  dress,  or  in  any  other  manner  leading  from  the  inner  to  the  outer  runps 
of  teeth.  Also,  in  combination  with  th"  teeth  arranged  as  expressed  lu  the  above  claim,  the  breaking  toe 
teeth  on  a  cylinder  or  cone,  arrau^-ed  iu  described. 


ADDITIONAL  iMPROVEMrSTS. 

1.  PLorons;  George  Wart,  Richmond,  Tirginla;  patented  February  9, 1868;  additional  dated  Aug.  2, 1S59. 

Claim— The  combination  of  the  eccentric  roller,  beam,  notches,  and  curl,  substAntlally  as  set  forth. 

2.  Lock;  A.  A.  Richards,  Uibana,  Ohio;  patented  Feb.  15, 1859;  additional  dated  August  9, 1659. 

CLdm— The  arrangement  of  the  spring,  collur,  ring,  screw,  brake-wheel,  and  arbor,  in  the  manner  de- 
sert!** I,  so  as  to  produce  friction  between  the  ring,  aud  wheel,  and  arlwr,  and  also  the  arrangement  of  the 
brake,  indeutod  Hunch,  and  stem,  so  us  to  prevent  the  ruvolution  of  thu  wheel,  and  arbor,  and  ring,  aud  the 
external  dial  bund. 

8.  Instkcmknts  for  Taking  Altitudes  of  the  Sun;  Frederick  Yeiser,  Lexington,  Kentucky ;  patented  Feb. 
8, 18511 ;  additional  dated  August  9, 1869. 

Claim— In  combination  with  the  rotary  bar.  the  arrangement  of  the  adjustable  bar  and  dial  plate,  and 
rotary  cylinder,  and  adjustable  disc,  in  owuexiou  with  tho  bur,  k,  and  plates,  a  a,  holding  the  lens,  and  hav- 
ing on  its  (see  a  small  square  to  receive  the  sun's  image  through  the  bus,  in  such  relation  to  each  ether  aud 
to  the  rotary  bar,  Uiat  it  operates  as  specified. 

4.  Motr.  Fioooiis;  Moses  Bales,  Big  Plain,  Ohio;  patented  Feb.  15, 1869;  additional  dated  Aug.  23, 1869. 

Claim— The  employment  of  the  cap,  in  combination  with  the  mole,  arranged  as  set  forth. 

6.  ApPAttATt's  ma  RvtroitATiNo  8 ACTitAiuxE  Jcicxs;  L.  P.  Uarris,  Mansfield,  Ohio;  patented  Jan.  18, 1859; 
additional  dated  August  1859. 

Claim— The  application  of  partial,  transversa,  or  oblique  partitions  to  evaporating  pans,  for  the  purpwo 
of  preventing  a  continuous  transverse  clumnel,  arranged  in  tho  manner  described. 

6.  Mode  or  Oilinu  Journals;  Douglas  B.  Jordan,  Cumberland,  Rhode  lslaud  ;  patented  March  15, 1859 ;  ad- 
ditional dated  August  30,  1*09. 
Claim— 1st,  The  hinging  tho  dish  or  bucket  to  the  rod.  as  set  forth.  2d,  The  dish  or  bucket,  lu  combi- 
nation with  the  several  parts  marked  c  D  x  r  and  I,  for  tho  purpose  set  forth  aud  described. 

Rx-ISSCEB. 

1.  BAiAyctw^ Mill-stones ;  John  Fairc'.ough,  Louisville,  Kentucky;  patented  Dec.  21, 1868;  re-Issued  Aug. 

Claim— The  employment  or  use  of  weights  placed  within  boxes  or  recesses  in  the  back  of  the  stone,  and 
arranged  so  that  they  may  be  adjusted  vertically,  and  more  or  less  be  used  in  each  box  or  recess  to  admit  of 
the  baianciu,;  of  the  stone  or  rutim-r,  both  while  in  motion  aud  at  rest. 

2.  Nail  Machine;  Jahuzlah  8.  King,  Raynham,  Massachusetts;  patented  October  20, 1867 ;  re-issued  August 

2,lt>59. 

Claim— Making  cut  nails  in  such  a  manner  that  each  nail  will  be  seized  the  instant  after  it  is  cut  from 
the  mil  plNte,  and  b«  compressively  operated  upon  at  the  point  thereof,  in  the  manner  specified,  to  bring  tho 
i.itt  jmiut  <-f  said  ii  dl  pla<e  to  au  equal-sided  sharp  point,  or  to  substantially  the  same  character  of  point  that 
t-  oi ili liar. ly  giveu  to  wrought  nails. 

i,.  Macuixk  roa  Mattino  the  Knds  of  Match  Blocks;  UoaryKPien5o,Charkmont,Ma*s:vchusetto;  patented 
Jan.  10,  1S54 ;  n -Issued  August  2,  1859. 

Claim— Matting  the  ends  of  match  blocks  by  pressure  of  a  roller  or  rollers,  for  the  purpose  set  forth,  and 
in  this  cLtlui  1  wish  to  be  understood  that  I  <to  not  confine  myself  to  the  precise  arrangement  of  the  parts 
described,  but  shall  vary  them  at  pleasure,  while  I  attain  the  same  ends  by  means  substantially  the  same. 
4.  Clothes  Deter;  Stephen  II.  Tift,  Morrisvillc,  Vermont;  patented  July  20, 1858;  re-issued  Ang.  2, 1869. 

Chtim — Tho  combination  of  the  slotted,  perforated  bub,  and  slotted,  bored  cap-hub,  with  the  arms  and 
brace*  connecte«l  with  tlie  hubs  by  wires,  as  described,  and  the  arrangement  of  the  same  with  the  abaft,  collar, 
ami  ratchet  catch. 

6.  Ploughs;  Gi-orge  Watt,  Richmond,  Virginia;  patented  Feb.  9, 1858;  re-iaaued  August  2, 1SMI. 

Claim— Constructing  mould-board  and  land-side  of  cylindrical  surfaces  of  equal  diameters.  Intersecting 
along  tho  cutting  edge  of  the  plough,  in  combination  with  the  standard  curving  landward  from  the  top  of  th* 
nu>uid- board  to  a  position  nearly  over  the  base  of  tlie  laud-side. 

28* 
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C.  Bnr.Ecn-LOADiso  OBwrAsrcB;  G.  W.  BUhup,  City  of  Now  York;  patented  March  8,  1850;  re-issned  Aormt 
10,  1859. 

Cbdm— Combining  the  movable  breech-pin  with  the  bore  of  the  cannon,  by  means  of  movable  locking  or 
•butting  pieces  or  segments,  and  which,  after  the  breech-pin  is  Inserted,  are  shifted  and  made  to  cn*s  the 
joint  of  the  breech-pin  and  bore,  to  hold  the  breech-pin  against  the  fore*  of  the  (Uncharge. 

7.  Ash-sifters;  Allan  dimming*.  City  of  New  York;  patented  March  8, 1859;  re-issned  Ang.  18. 18S». 

Claim — The  employment  of  a  conical  sieve,  or  sieve  of  an  equivalent  form,  in  combination  with  the  two 
receptacles,  one  for  the  sifting  and  the  other  for  the  substances  sifted.  Also,  the  conical  deflector  for  deflecting 
the  substances  to  he  sifted,  and  concentrating  them  in  combination  with  the  spreader,  whether  the  spreader 
be  Itself  the  sieve  or  employed  with  the  sieve  Mow.  Also,  in  combination  with  the  sieve,  the  under  corneal 
surface  of  the  deflector  for  preventing  the  escape  of  dast  from  the  ap|*initus.  Abu,  in  combination,  tha  de- 
flector, the  spreader,  the  conical  sieve,  and  the  receptacles  for  the  sittings  and  the  substances  sifted. 

8.  S  abb-fastener;  Ralph  J.  Falconer,  Washington  City,  D.  C. ;  patented  August  31, 186S ;  ro-iaaaed  August 

10, 1869. 

Claim — Extending  the  cap  portion  of  the  catch  over  and  along  tbe  front  edge  of  the  catch-plate,  to  farm 
a  catch-opening  flush  with  the  edge  of  plate,  so  that  the  window  cnunot  be  unfnsfcned  without  having  the 
point  of  ttie  hook  withdrawn  entirelv  clear  from  the  meeting  rail  of  the  upper  sash,  and  out  of  the  way  of  tbe 
l*ra  above  when  the  lower  sash  is  raised.  Also,  in  combination  with  tho  catch,  hook,  and  plate,  I  chum  the 
check,  or  equivalent  thereof. 

9.  ValTB Coexs;  J.  K.  and  II.  5.  Robinson,  Clinton,  Massachusetts ;  patented  Aug.  31, 1S5* ;  r*.-i*-*n<M  August 

16,  1S09. 

Claim — 1st,  Tlie  method  of  constructing  valves,  vnlve  cocks,  and  gate*,  so  that,  when  the  port  or  ports 
therein  are  uncovered,  there  shall  I*  a  straight  passage  or  paasagee  from  the  induction  |a>rt  or  ports  in  the 
Talvo  chamber  to  the  eduction  j<ort  or  porbi  in  tlx-  same,  whether  the  valves  in  such  valves,  valve  cock*,  and 
gates,  arc  made  in  one  or  more  than  one  piece,  ad,  Making  the  valves  in  valves,  valve  cocks,  and  gaUs,  in 
separate  or  detached  pieces. 

10.  Machines  for  Marino  Paper  Bags;  Francis  Wollc,  Philadelphia,  Pennsylvania;  patented  July  6, 1S5S; 

re-issued  August  16,  1859. 

Claim— 1st,  The  combination  of  the  creaser  and  lappers,  arranged  and  oj^erating  in  the  manner  dearril*!- 
2d,  The  folding  of  a  lap  in  the  mainifncturc  of  a  bag  of  paper,  or  other  material,  by  means  of  a  creaser  bud* 
and  two  rolling  surlace*,  operating  in  combination  with  each  other.  3d,  Tlie  revolving  tapper  shaft,  in  <>«*• 
bination  with  the  creaser,  the  feeding  roller,  and  aprons,  the  creaser  being  brought  into  operation  on  the  lap 
during  the  intermission  iu  the  motion  of  the  feed  rollers. 

11.  Treating  Caoutchouc  and  "TiiER  Yclcanieaule  Gims;  Conrad  Poppenhusen.City  of  New  York,  Assignee 

of  L.  Otto  P.  Meyer,  Newtown,  Connncticut ;  patented  April  4,  1S64;  ro-issued  August  16,  1059. 
Claim— The  mode  of  operation,  as  describ-d,  which  said  mode  of  operatiou  consists  in  the  employment  rf 
a  pliable  or  flexible  envelope,  or  the  equivalent  thereof,  applied  by  pressure  to  the  hard  compound  of  nu- 
couizahle  gum,  while  in  the  green  or  plastic  state,  so  as  to  insure  tbe  contact  of  such  covering  with  the  mr- 
fnco  of  tlie  compound,  and  while  thus  covered  or  protected,  subjecting  it  to  the  vulcanising  heat,  and  when 
vulcanized,  stripping  off  such  covering. 

12.  Repining  Iron  in  the  Ueat  op  a  Blast  Furnace;  Cliristinn  Shunk,  Canton, Ohio ;  patented  May  17,18595 

re-is»ucd  August  16,  1SS9. 

Claim— Tho  employment,  immediately  before  the  tapping  of  the  furnace,  of  an  auxiliary  tnyere  pip*  or 
pipes  within  tho  hearth  of  the  common  blast  furnace,  when  charged  with  molten  iron,  at  such  an  inclination 
ne  to  cause  the  blast  of  air  to  commiuglo  with  the  particles  of  iron,  and  gi\o  to  the  whole  niaos  in  the  hearth 
a  spiral  or  rotary  motion. 

13.  Billiard  T\nLE  Ccsuions;  IL  W.  Collcnder,  City  of  New  York;  patented  December  8,  1857;  re-issned 

August  23, 1859. 

Claim— Computing  c  ushions  for  billiard  table*,  with  a  body  or  back  of  what  Is  known  as  the  soft  compound 
of  vulcanlxable  iudia  rubber  or  allied  gum,  in  combination  with  a  facing  of  iudia  rubber  or  allied  gum,  ren- 
dered less  compressible  by  fibrous  matter,  or  tho  equivalent  thereof. 

14.  Railroad  Station  Indicators;  C.  A.  McEvoy,  Richmond,  Virginia;  patented  Nor.  30, 1855;  reissued 

August  23, 1K59. 

Claim— Presenting  a  movable  sign  or  symbol  to  passengers  of  a  railroad  car,  so  that  both  sides  of  suJ 
sign  shall  be  visible,  and  utiliw  d  as  anrumclat.  >r*  by  passing  each  sign  in  turn  through  an  opening  of  thr  (a?-. 
by  tho  revolving  of  the  drum  to  which  the  s.Ud  signs  are  attached. 

15.  Faucets;  James  Powell,  Cincinnati,  Ohio;  patented  March  22,  1859;  re-issucd  July  5, 1859;  re-redss*d 

August  23, 1859. 

Claim— 1st,  The  valve  stem,  formed  with  projecting  flancbe*.  when  confined  to  a  rectilinear  path  and  ope- 
rated by  a  cam  or  eccentric,  which  eugages  with  it  at  two  oj»poaito  point*,  in  the  manner  set  forth.  2d.  Tbe 
arrangement  and  combination  of  tbe  slotted  head,  pivot,  socket,  and  com,  operating  in  the  manner  act  forth, 
to  prevent  lateral  motion  of  tho  valvo  stem. 

16.  Lumps  ;  Michael  A.  Dietx,  Brooklyn,  New  York ;  patented  May  3, 1859;  ro-iasued  August  30, 1850. 
Chum— Combining  the  deflector  with  the  chimney  band  by  mechanical  devices,  so  as  to  retain  the  forra--.- 

tn  its  pro|»er  relative  position  without  tho  use  of  solder. 

17.  Device  for  Converting  Reciprocating  into  Interwittext  Rotary  Motion  ;  Ilenry  Ehrenfeld,  City  of  New 

York;  patented  June  21,  l!>59;  re-issued  August  o0,  1859. 

Claim — 1st,  Arranging  the  lever  and  dog.  in  combination  with  tho  grooved  whe"I,  or  its  equivalent,  ia 
tuch  a  manner  that  said  lever  and  dog  act  on  the  wheel,  without  a  connexion  to  the  centre  or  hub  of  the  wheel. 
2d,  In  combination  with  tbe  lever,  dog.  and  wheel,  the  arrangement  of  the  groove,  or  its  equivalent,  in  the 
hub  of  the  wheel.  3d,  Arranging  tbe  lever  with  tlie  dog  permanently  attached  to  it  in  such  a  manner  that 
the  direction  of  the  said  lever,  when  it  is  in  its  place,  mokes  on  angle  of  90°,  or  nearly  so,  with  a  hue  dr»«  a 
from  the  centre  of  tho  wheel  through  the  dog. 

18.  Harrows;  Sidney  8.  Hogle,  Cleveland,  Ohio;  patented  March  7, 1S57;  re-issued  August  30, 1859. 

Claim— Causing  U»  points  of  the  teeth  of  a  rotating  harrow  to  descend  deeper  into  the  ground  on  ou# 
aide  of  their  um  of  rotation  than  they  do  on  tin  opposite  side  of  the  some,  for  the  purpose  of  enabling  ths 
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dragging  fore©  which  ro  »y  be  exerted  upon  said  harrow,  to  impart  •  positive  rotary  motion  thereto  without 
the  aid  of  g-  aring  wheels. 

19.  Eraser  amd  Pexcil-sharpkxer;  Archibald  0.  Shaver,  Hartford,  Connecticut ;  patented  March  8, 1859; 
re-Issued  August  30,  1869. 

Claim — lot.  The  curved  blade  eraser,  as  specified,  forming  on  one  aide  a  convex  surface.   2d,  In  combi- 
nation therewith,  the  poucil-aharpener  and  pointer,  as  described. 

[DeSIQXS. 

h  Parlor  Stote;  Roliert  Ham,  Assignor  to  Smith,  Shelden  k  Co,  Troy,  New  York;  dated  August  9, 1*59. 

2  and  3.  Carpet  Pattkrxs  (two  cases);  E.  J.  Ney,  Assignor  to  the  Lowell  Manufacturing  Co,  Lowell,  Mass.; 
dated  August  9,  1859. 

4.  Parlor  Coal  Stove;  Isaac  do  Zouche,  St.  Louis,  Missouri ;  dated  August  9, 1859. 

5.  Tabus  Fork  ;  N.  E.  Russell,  City  of  New  York ;  dated  August  9, 1*159. 

&  Stoves;  Oarrcttjion  Smith  and  Henry  Brown,  Assignors  to  Cox,  Whitman  k  Cox,  Philadelphia,  Ponna.; 
dated  August  16, 1859. 

T  and  8.  Floor  Oilcloth  (two  cases);  James  Bogle,  West  Newton,  Massachusetts,  Assignor  to  self  and  Daniel 
BokIc,  Dover,  New  Hampshire;  dab-d  August  23, 1859. 

9.  Spoox  or  Fork  Handles;  Henry  Hebbard,  City  of  New  York;  dated  August  23, 1869. 

10.  Scales;  Francis  M.  Strong  and  Thomas  Ross,  Brandon,  Vermont ;  dated  August  23, 1859. 

11.  Floor  Oilcloths;  Jean  Baptiste  Virolct,  Assignor  to  John  W.  Hoyt,  City  of  New  York;  dated  August 

30, 1869. 

12  to  14.  Carpet  Patterx  (three  cases);  Henry  O.  Thompson,  City  of  New  York,  Assignor  to  the  Hartford 
Manultcturing  Co. ;  dated  August  30,  1850. 

16.  Turee-plt  Carpet  Patter*  ;  Henry  O.  Thompson,  City  of  New  York,  Assignor  to  the  Hartford  Mauu&o- 
turiug  Co. ;  dated  August  30, 1859. 

SEPTEMBER  0. 

1.  Lamps;  H.  W.  Adams,  Brooklyn,  Now  York. 

Claim— Constructing  the  npjier  end  of  the  wick  tube  with  the  derated  ends,  no  n*  to  onclose  the  ends  of 
the  wick  and  prevent  said  end*  from  burning  too  high,  when  the  central  part  is  sufficiently  elevated  above 
the  central  part  of  the  wick  tube  to  be  allowed  to  burn. 

2.  Apparatus  roa  Maejxo  Deooctioxs;  William  Adamson,  Philadelphia,  Pennsylrania ;  antedated  April  6, 

1859. 

Claim— The  conical  roller  arranged  within  the  caldron,  when  the  same  is  used  for  the  purpose  of  tho- 
roughly intermixing  tho  ingredieute  to  be  extracted  during  the  process  of  boiliug. 

3.  Cuttixo  Apparatus  op  Harvesters;  T.  D.  Aylosworth,  Ilion,  New  York. 

Claim— The  cutters  and  guards,  when  constructed  and  operating  together  without  any  motion  except  that 
of  being  advanced  or  drawn  over  a  field. 

4.  Tongueixo  a.td  Oaoovixo  Machixe;  H.  II.  Baker.  New  Market,  New  Jersey. 

Claim — The  employment  of  flanchedftad  rollers, having  a  lateral  play. and  acted  upon  by  suitable  spring*. 
In  combination  with  the  fixed  intenuudiato  rings  or  flnnches,  or  their  equivalents,  in  the  manner  specified. 

5.  Railroad  Excavators;  E.  0.  Baxter,  Foreaton,  Illinois. 

Claim — The  arrangement  and  combination  of  the  adjustable  timbers  or  arms,  plough  and  excavator,  when 
employed  in  the  manner  shown,  for  the  purpose  of  loosening  and  removing  the  earth,  and  keeping  the  ditch 
free  from  tho  waul)  of  the  slopes  on  railroads. 

©.  Tuuvtxg;  Jehu  Brainerd  and  W.  H.  Burridge,  Cleveland  Ohio. 

Claim — The  use  of  the  described  compound  for  tanning,  consisting  of  a  solution  of  the  named  mineral 
salts,  in  mixture  with  a  solution  of  tannin,  either  with  or  without  the  addition  of  aloes. 

7.  Maktxo  Oas  prom  Wood;  L.  R.  Breiaach,  City  of  New  York. 

Claim— The  process  of  manufacturing  illuminating  gas  from  wood,  by  distilling  the  same  In  two  retorts 
of  varying  temperature*,  one  of  which  retorts  is  charged  with  charcoal,  varying  in  amount  aocordiug  to  tho 
conditions  iudkated,  the  whole  process  being  conducted  as  set  forth. 

8.  Railroad  Wheels;  Archibald  Cameron,  Charleston,  South  Carolina,  and  David  Matthew,  Philadelphia, 

Pennsylvania. 

Claim — The  peculiar  construction  of  car  wheels,  having  elastic  curved  arms,  with  chilled  cast  tread  and 
cast  hub,  forming  one  combined  wheel. 

9.  Mactjixb  por  Makixo  Watch  Rims,  kc;  C  W.  Clewley,  Providence,  Rhode  Island. 

Claim — The  combination  of  the  male  and  female  plungers,  as  described. 

10.  Machixe  por  Prixtixo  the  Addresses  ox  Newspapers,  Ac;  R.  W.  and  Daniel  Do  vis,  Yellow  Springs, 

Ohio. 

Claim— Int.  The  urrangement  of  wooden  Mocks  of  suitable  size  f.ir  a  single  address,  with  indented  let- 
ters in  their  faces,  and  attached  by  menus  of  small  tacks,  or  equivalent,  to  a  flexible  band  or  belt  in  cbme  coro- 
nact  columns,  and  «.|>erat  d  as  dcarritwd.  2d,  Tho  use  of  tho  triangular  stationary  bed-piece,  over  which  Die 
belt  slides,  by  means  of  belt  pulley,  and  regulated  and  adjusted  by  means  of  lever. 

11.  Trkatin  ,  m rr  uxic  Ores  with  Spoxot  Irox  ;  Jean  Justin  Albert  de  Bronac  and  Auguitin  Joseph  Martial 

Claim— Tho  treatment  of  metallic  sulphnrets,  or  other  ores  or  metallic  bodies,  with  a  spougy  iron,  for 
jrarpo»e«  set  forth,  by  the  combination  of  the  several  processes  specified  in  the  order  stated,  vi* :— 1st,  Pal- 
rcriainft  the  ore  and  the  spongy  iron  separately.  2d,  Mixing  the  two  powders  in  definite  proportions.  3d, 
Comprising  the  mixed  powders  Into  tho  form  of  cakes  or  small  bricks.  4th,  Treating  the  thru  prepared  orvs 
in  atiiUtblc  furuacoB,  as  described. 
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12.  Macrixb  FOB  Sawiso  Staves;  R.  Densmore,  South  Haven,  Michigan. 

Claim— 1st,  Surrounding  the  stationary  dram  with  a  seri<  *  of  saws  all  hung  In  one  pats,  and  burin?  tbe 
mun-  movement,  in  combination  with  the  rotating  table,  in  the  manner  specified.  2d,  lu  combination  with 
the  rotary  table  and  drum,  the  eliding  an-riuge*,  arranged  radially  around  add  dram,  and  oj-erated  auUmai- 
cully  to  lecd  the  hilts  up  against  the  drum,  :*1,  The  rolling  spring  guides,  in  coniUnatiou  with  the  drum  fcr 
discharging  the  slave*  from  the  machine  alter  they  have  liwu  Hawed. 

13.  Bauasse  Fcbxaccs;  Charles  A.  Dvsobrv,  Pliqueniiiie,  Louisiana. 

Claim— The  combination  ..f  the  nj.i  ight  air  chamber,  having  a  verticnl  partition  wall,  and  the  system  of 
dncta,  and  tbe  damper  or  shutter,  applied  in  connexion  with  the  fire  chamlxr  and  th«  flue,  or  its  equivalent. 

14.  Portable  Evaporatixg  Apparatis;  Hugh  T.  Douglas,  Zanesville,  and  John  Cooper,  Mount Tinwo,  Ohio. 
Claim— The  combination  of  th<-  diviriR  flue,  the  valves, and  the  damper, ar ranged  In  relation  to  the  evapo- 
rating pan,  and  oj>erating  in  the  manner  act  forth. 

15.  Roori.NO  Cememt;  31.  D.  Dubois,  Newburgh,  New  York. 

Claim — A  cotnjHjaition  foruml  of  the  ingredients  or  substances  compounded,  In  the  proportions  and  in  the 
m.-tnuur  specified. 

18.  Boots;  Lewis  Duvall,  Big  Spring,  Kentucky. 

Claim— The  described  method  of  rutting  the  piece  of  leather,  or  other  suitable  material,  and  uniting  the 
same  with  the  gore,  so  that  when  It  Is  folded  in  tho  Urn-*  b  b'  and  f  f,  and  if  the  gore  is  brought  in  the  proper 
position,  said  piece,  together  with  the  gore,  assume*  t)»e  required  shape  of  the  upper  of  a  boot. 

17.  Mackise  for  Ccttisg  and  Fikuumq  Shoe-heels;  Win.  T.  Edaon,  Philadelphia,  Pennsylvania. 
Claim— The  combination  of  the  movable  post,  the  former  (on  tho  upt*r  of  the  shoe),  the  guide,  and  tba 

cutter  wheel,  or  an  emery  or  burnishing  wheel,  with  th  •  hand  lever,  bow  guide,  springs,  and  radius  b»r.  for 
cutting  or  shaping,  smoothing,  and  burulshiug  the  boils  of  shoe*,  either  before  or  after  they  are  fastened  to 
the  shoe. 

18.  Automatic  Hake  fob  IUapixo  Machines;  Benjamin  G.  Fitzhugh  and  McClintoek  Young,  Jr,  Frederick, 

Maryland. 

Claim— The  locating  of  an  automatic  iweep  rake  at  the  rear,  left-hand,  or  outside  corner  of  the  platform, 
when  said  mke  has  a  lining  and  hilling  inotiou  that  will  admit  of  it*  pawing  over  the  outside  division  board 
or  fence,  and  then  drop  into  or  on  to  the  extreme  outer  end  of  the  platform,  aud  sweep  it  off  the  cut  grain. 

19.  Foam-collectors  for  Steam  Boillrs;  Thomas  U.  Gardner,  Mount  Pulaski,  Illinois.  * 

Claim— Kitting  a  boiler  with  one  or  more  plat.*,  so  applied  as  to  present  inclined  surface*  aborr  the  sur- 
face of  the  water,  with  ono  or  more  outlets  for  steam  and  foam,  at  the  highest  parts  of  said  plate  or  plates, 
and  as  to  provide  a  receptacle  for  foam  above  the  said  plate  or  plates. 

20.  Apparatus  for  Mashixo;  Edward  Hnxkel,  Assignor  to  Hexkel  A  Co,  Cincinnati.  Ohio, 

Claim— Tho  described  combination  and  arrnnp  incut  of  the  central  abaft  and  satellite  shafts,  tho  wh.Ie 
being  armed  with  beaters,  and  rotated  simultaneously. 

21.  Flood  Gates;  E.  II.  Hsncock,  Augusta,  Georgia. 

Claim— The  combination  of  the  flood  or  dam  gate,  tilting  trough,  and  the  draining  structure,  or  hs  equiva- 
lent, as  set  forth. 

22.  Sewiso  Machixks  ;  Jason  W.  Hardie,  City  of  New  York. 

Chum— 1st,  The  method  of  milking  the  "  knot-stitch,"  by  taking  the  needle-thread  at  the  hack  of  tbe 
m-edle.  or  at  the  side  opposite  to  th»  position  of  f  be  bobbin,  and  first  doubling  it  upon  itself  around  the  needlo 
and  then  looping  it  over  the  bobbin  thread.  2d,  The  employment  of  two  hooks  acting  in  opposite  direction*, 
when  they  tak  •  the  thread  at  th-  hock  of  the  needle,  or  at  the  side  opjwsite  to  the  p-wition  of  the  bobbin. fcr 
tho  purp**e  of  forming  eitli-  r  tho  knot-stitch  or  th-  ordinary  shuttle-stitch,  by  simply  reversing  th<-  motion 
of  the  driviug  shaft.  3d.  Making  the  feed  eccentric  s-lf-iu^justing  by  means  of  the  loose  sleeve,  slot,  and  pin 
or  stop,  so  that  the  fi-eding  siudl  take  place  during  the  descent  of  the  needle,  whichever  way  the  driving  sLoit 
may  be  turned. 

23.  Carpet-sweeper;  Hiram  II.  ITerrlck,  East  Boston,  Massachusetts. 

Claim — 1st,  Providing  the  end  of  tbe  box  with  a  groove,  as  from  x  to  z,  when  the  same  is  used  in  con- 
nexion with  the  flaring  brush  on  the  end  of  the  shaft.  2d,  Dividing  the  box  luto  two  parts,  and  prondtng 
each  with  a  partition  dividing  th-  bottom  of  the  box  in  two  |*rte,  through  which  the  brushes  protrude,  and 
providing  these  parts  of  said  bottom  with  hunches  which  hold  tho  dirt. 

24.  Amalgamator;  Kelsoy  Hazeu,  Brooklyn,  New  York. 

Claim— Compelling  the  water  having  the  particles  of  gold  in  suspension  to  flow  within  a  certain  small 
distance  of  the  heated  mercury,  under  conditions  as  set  forth.  Also,  in  connexion  with  the  above,  the  em- 
ployment of  a  series  of  vibrating  agitators  and  scni|>en«,  acting  in  the  space  under  £,  and  of  an  adjusUUt 
gate  for  regulating  the  facility  of  egress  of  the  least  subtended  particles. 

25.  MoLE-PLOUaas;  Iris  Llobsou,  Stout's  Grove,  Illinois. 

Claim— The  combination  of  a  ditching  plough  beam,  bavin?  a  horizontal  Joint  forward  of  the  mole  sod 
coulter,  with  a  rod  arranged  over  the  top  of  said  Joint,  and  with  a  horizontal,  adjusting,  and  stop-plate. 

26.  Door-bolt;  Lewis  G.  Hoffman,  Watcrfbrd,  New  York. 

Cl-dm— The  combination  of  a  common  door-bolt  with  a  barrel  containing  •  wheel,  with  an  arm  acting  oa 
a  slot  in  the  boit,  so  that  wh  -n  o|K?ratcd  by  a  key  the  door  may  l>'  (listened  or  unfastened  ou  the  outside;  Lbs 
whole  being  so  arranged  iui  not  to  interf  re  with  the  ordinary  mode  of  using  the  bolt  ou  the  inside. 

27.  Marine  Propellers;  Lorenzo  Uoltnlander,  Oberlin,  Ohio. 

Claim — The  devire  described  for  changing  valve  seats  as  applied  to  water  propellers,  to  reverse  the  no- 
tion of  vessels  or  boats.   Also,  the  combination  of  the  small  forward  pipes  with  the  reservoir,  as  described, 

28.  Apparatus  fob  Printbio  th«  Addrxss  oh  Newspapers,  *»c  ;  George  Hutchison,  Alleghany,  Penna. 
Claim — 1st,  The  inclined  hopper  with  the  slides  or  guides,  in  combination  with  the  ways  and  conveynrf 

on  the  belt,  ns  described.  2d.  The  use  of  a  metallic  belt,  turuished  with  the  conveyors,  as  described.  3d,  Tbe 
arrangement  of  the  pulleys,  th"  belt,  prem-rollar,  and  inking  roller,  as  described.  4th,  The  use  of  the  lu£ 
ou  the  end  of  the  type  frame,  when  used  in  connexion  with  the  notch  in  tbe  conveyor,  as  described. 
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J9.  Parlor  Grates;  Damase  Lamoreux,  City  of  New  York. 

Claim — 1st,  80  constructing  tint  grate  that  the  fuel  (mix  nn<l  the  .udi-pit  art'  distinct  from,  and  Itidepend- 
eat  of,  the  bunt,  and  capable  of  b<  iug  removed,  while  tin-  liars  remain  umlisturls-d,  thereby  enabling  me  to 
effect  th«  removal  of  the  ashes  and  cinders  with  much  low  trouble  than  by  tin*  ordinary  mode,  and  thereby 
keep  the  apartment  fn-e  from  the  dust  and  dirt  which  are  inseparable  from  ih<  c.  tnmoit  method  of  removal. 
2d,  The  combination  of  the  crank,  the  rod,  and  the  movable  bottom  of  the  fuel  Im>x.  arranged  as  described, 
hy  which  any  «t»jr  and  convenient  mean*  of  giving  a  reciprocating,  horizontal,  circular  niutii>n  of  tlie  grato 
bottom  is  secured  without  the  necessity  of  cutting  an  opening  in  front  for  tlx-  passage  of  »n  arm.  hy  which  to 
vibrate  the  grate.  3d,  The  arrangement,  in  a  parlor  grate,  or  the  Isittom  grate  upon  which  the  fuel  in  sup- 
ported, in  the  manner  described,  by  which  it  in  maile  capable  of  being  vibrated  through  the  back  of  the  fuel 
box,  tl|>on  a  fixed  axis  placed  entirely  t<ack  of  the  *|w«e  dew<t<  d  to  hnl.  the  wings  of  mid  bottom  grate  bring 
so  extended  as  to  cover  or  compensate  for  the  necessary  vibration  which  is  made  into  open  space  bock  of  the 
Are  box. 

30.  Method  op  Cx?rnRnra  hi  Watchmaker's  Latbrs;  Piereon  Leff.-t  and  J.  II.  Mulhollaod.  Springfield,  0. 

Claim— 1st,  A  vibrating  mandrel.  arranged  within  a  socket  or  hollow  spindle,  in  such  manner  that  Ira 
Inserted  end  may  fit  closely  within  said  socket,  and  its  outer  end  allowed  to  vihrat-.  'ill.  In  combination  with 
the  vibrating  mandrel,  w«  claim  the  rocking  collar,  spriug,  key,  and  uut,  arranged  to  operate  aa  described. 

31.  SCBMERQED  Pour;  Hosea  Lfndsey,  Asbville,  North  Carolina. 

Claim— The  arrangement  of  the  short  reciprocating  plstou  rod.  open  pistons,  gliding  ring  valve*,  cylinder, 
having  a  conducting  pit*,  with  the  chain  and  brake,  in  the  manner  set  forth. 

32.  Steam  Pass  for  Claripyixo  Scoar;  George  M.  Longacre,  New  Orleans,  Louisiana. 

Claim — In  combination  with  the  pans,  the  relief  valve,  and  the  check  valve,  arranged  aa  sot  forth. 

33.  Lamps;  Justus  R.  Loomis,  Wi listed,  Connecticut. 

Claim— The  arrangement  of  the  cylindrical  corrugated  skirting,  perforated  tubes,  adjustable  radiating 
wires,  in  the  manner  described. 

34.  Stoves;  Edward  M.  Manlgle,  Philadelphia,  Pennsylvania. 

Claim — The  arrangement  of  the  series  of  distinct  or  uncommunicating  hollow  open  air  chambers, or  their 
equivalents,  in  combination  with  the  cross-piece  of  the  top  plate  of  u  cooking  stove,  in  the  manner  described, 
and  this  I  claim  whether  the  said  cross-piece  I*  either  movable  or  stationary  in  the  said  top  plate. 

36.  MACHIME  POR  VYtRlSO  TBt  Joints  or  CLOTHES-PHta;  AWin  C.  Mason,  Springfield,  Vermont. 

Claim — 1st,  The  intermittently  rotating  pliers.  In  connexion  with  a  clamping  device  formed  of  the  Jaws, 
recewa,  and  lever,  or  their  equivalents,  and  shears,  arranged  to  operate  as  set  forth.  2d.  In  combination  with 
the  pliers  snd  shews,  ami  clamping  device,  the  sliding  forks,  arranged  lor  joint  operation.  3d,  The  particular 
mariner  of  op>'ning  and  ebbing  the  pliers,  aud  o|>enitiug  the  arbors,  to  wit:  by  means  of  the  sliding  cones  in 
connexion  with  the  springs  and  permanent  bosses  on  the  arliors,  whereby  the  jaws  of  the  pliers  are  opened 
and  closed,  and  the  arbors  shifted  by  a  very  simple  mechanism. 

36.  Bra k Kg  for  Railroad  Cars;  Thomas  J.  Mead,  Port  Byron,  New  York. 

Claim — The  combined  use  of  the  U-shaped  yoke,  the  brake  bar.  and  the  short  brake  blocks,  tor  the  pur- 
pose of  adapting  the  brake  to  a  simple  lever  that  acts  directly  upon  It. 

37.  Machijti  for  Brmmmg  Waoom-ttrk;  Wdi.  and  Isaac  H.  Mosher,  Greene,  New  York. 

Claim — The  clutch  or  clasp  to  hold  the  end  of  the  bar.  in  combination  with  tho  former  being  made  three- 
fourths  of  the  circle,  and  the  arrangement  of  the  lever,  for  oia-niting  as  specified. 

38.  TarsKS;  Jacob  Parker,  St.  Louis,  Missouri. 

Claim — 1st,  Forming  the  lid  of  the  trunk  in  the  shape  of  a  semi-cylinder,  as  specified.  2d.  The  imper- 
vious box  or  sponge-carrier,  arranged  in  the  tray  as  described.  &l.  The  |>e<  ubsr  formation  of  the  division 
boards,  in  such  manner  that  they  will  come  down  on  to  the  rim  of  a  gentleman's  hat,  placed  in  the  iniddlo 
hat  box. 

89.  Bits  for  Ccrrura  Washers;  Ilenry  Pennie,  Buffalo,  New  York. 

Claim — 1st,  The  arrangement  of  the  cutters  upon  the  ends  of  the  sliding  lmrs,  and  at  right  angles  thereto; 
the  said  sliding  liars  passing  through  a  mortise  in  the  shank  and  lying  |«rallel  with  each  other,  and  one  above 
the  other,  so  that  the  cutters  will  w«>rk  upon  the  same  side  of  the  e  ntn-jioint.  2d,  The  recess  made  in  the 
lower  end  of  the  shank,  so  as  to  allow  the  inner  cutter  to  slide  close  up  to  the  point,  and  thereby  adapt  the 
instrument  to  cutting  very  small  washers. 

40.  Faucet;  James  Powell,  Cincinnati,  Ohio. 

Chum— The  elastic  annular  valve  seat  and  sliding  collar,  In  the  described  combination  with  an  adjustable 
ping  ralve  of  hard  metal. 

41.  CoMSTRcemjf  or  Sheet-metal  Com™ ;  Isaac  C.  Shuler,  Amsterdam,  New  York. 

Claim — 1st.  The  construction  of  a  sheet-metal  c«  flin  in  two  s.  ctious.  sT.fb-iied  with  frames  or  straps, snd. 
In  dividing  the  cofHu  Into  two  section*.  1  do  not  confine  myself  to  any  particular  locality  on  the  sides  for  mak- 
ing; the  joints,  but  claim  tunning  the  j. tint  on  the  side  of  the  wnll  at  any  convenient  point  b-tween  the  flanch 
and  tli«*  rim,  and  concealing  the  same  with  an  adjustable  moulding.  2d,  The  frames  lor  stiffening  the  Outlln, 
and  also  the  scrolled  rim  or  joint. 

42.  Stoves;  David  G.  Stafford.  Syracuse,  New  York. 

Claim — The  combination  of  a  self-regulating  valve  applied  to  the  smoke-pipe  of  coal  stoves,  and  operating 
aa  Mst  forth,  with  an  air-flue  surrounding  the  fire-box,  as  descrilied. 

43.  Q mates;  Joseph  Tiben,  St.  Louis,  Missouri. 

Claim— Arranging  the  adjustable  furnace  back  in  the  furnace  place,  and  constructing  the  same  as  set 
fbrth. 

44.  Joimer's Clamp;  William  S. Todd,  Media  nicsvllie,  Iowa. 

Claim— The  combination  of  the  adjustable  lever  with  the  frame  and  sliding  block,  arranged  in  the  man- 
ure r  t>**t  forth. 

4ft.  CoMvraccTtox  op  Cam  Juice  Boxes;  Loul*  Tn>gre,  Parish  of  St.  John  the  Baptist,  Louisiana. 

Claim — The  method  of  separating  the  pure  from  the  impure  parts  of  the  juice,  when  the  latter  has  settled 
to  tho  bottom  of  the  box,  so  that  the  pure  parts  can  be  drawn  off  without  disturbing  the  impure,  by  dividing 
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tho  one  from  the  other  by  means  of  a  raovoble  partition  valve,  or  its  equivalent,  arranged  within  the  box,  u 

described. 

46.  Hot  AtR  Register;  E.  A.  Tuttle,  Brooklyn,  New  York. 

Claim— The  arrangement  and  combination  witli  the  leaves  of  tko  roller,  having  it*  axis  movabU  aoi 
traveling  on  it  slielf,  with  <>r  without  springs,  as  described. 

47.  Mode  or  Operatjxo  the  FfNoKRs  or  Prjstiso  Presses;  Stephen  D.  Tucker,  AMignor  to  R  M.,  IL,  and  P. 

S.  Hoe,  City  of  New  York. 
Claim— derating  the  finger-shaft  by  means  of  a  grooved  disc  Attached  thereto,  and  the  roller  attached 
to  a  pl.vto  or  proper  support,  bo  us  to  be  respectively  w.thiu  ui.d  without  tho  path  of  rutatiou  of  the  finger- 
sliaft. 

48.  l^atTTlxo  Presses;  Lemuel  T.  Wells,  Cincinnati,  Ohio. 

Claim — In  the  descrilied  c< •luhiuatluit  with  utationnry  buttments  on  the  ways.  I  claim  the  attachment  to 
the  bed  of  a  closed  cylinder,  its  piston  bavin*  a  stroke  relatively  l«-«s  than  that  of  the  bed,  and  acting  to  sim- 
ultaneously coudonso  and  rarity  the  air  ut  alt.  mat-  ly  opposite  ends  of  the  cyhoder,  as  set  forth. 

49.  Opbximo  Y alter  to  Kxti.vocisu  Kirk;  8.  II.  Wilder,  Grinnell,  Iowa. 

Claim— The  arrangement  of  a  reservoir,  or  other  means  of  producing  pressure,  combined  with  a  system 
Of  tubett, cross  tubes,  mid  valve  abaft*,  with  valves  and  stojKi.x-ks, arranged  asdoscrihed,  when  naed  as  a  mesa 
of  operating  ujion  a  cylinder  and  piston,  or  a  water  wheel,  for  the  purpose  of  startiug  and  afterwards  stopping 
the  wheel  or  engine  without  the  intervention  of  any  person  than  the  one  who  discovers  the  fire.  Also,  r" 
use  of  gear  wheels,  rick  bar,  and  blank  wheel,  or  their  equivalents,  ui  ranged  to  move  the 
wheel  out  and  in  alternately  by  a  repetition  of  the  same  motion. 

60.  Apparatcs  roR  WATnusn  and  Swerpiso  Railwats;  Win.  C.  Allison,  Assignor  to  self  and  . 
Philadelphia,  Pennsylvania. 

Claim— 1st,  Th«  horizontal  isrforated  pipe  and  the  swing  nipea,  in  combination  with  a  truck  having 
wheels  adapted  to  the  rails  of  a  passenger  railway,  the  said  truck  carrying  a  tank, and  the  said  swing  pipes 
being  arranged  and  opera  tad  by  the  devices  described,  or  their  equivalents.  2d,  The  combination  of  the  ast 
justalde  revolving  brushes  with  tho  truck,  arranged  in  reflect  to  the  rails,  as  specified.  3d,  In  combi  notice 
with  the  brushes,  any  convenient  number  of  pntf.-ctlona,  revolving  simultaneously  with  the  said  brushes,  tod 
ao  arranged  in  respect  to  the  rails  as  to  clean  the  grooves  or  comrrs  of  the  treads  from  all  obstructions. 

6L.  Feed-water  Apparatus  for  Steam  Boilers;  Wm.  Barnes,  Assignor  to  Philo  B.  Stewart,  Troy,  X.  York. 

Claim — 1st,  In  combination  with  a  steam  boiler  and  a  close  chamber,  placed  higher  than,  or  at  the  «anie 
height  as,  the  steam  lioiler,  and  having  communication  therewith  by  a  steam  pasaage  and  a  water  paiMce, 
each  provided  with  a  stop-cock  or  valve,  a  close  receiver  located  lower  than  the  boiler,  and  having  a  »tram 
passage  from  the  boiler  and  a  water  passage  into  the  chamber  for  use  in  raising  water  from  a  place  lower  thin, 
and  Introducing  it  into,  tho  boiler  while  the  boiler  is  charged  with  steam.  2d.  In  combination  with  t V  matter 
above  claimed,  making  the  receiver  in  two  parts,  with  the  steam  pipe  from  the  boiler  and  the  cold  water  sup- 
ply pipe,  both  entering  one.  jsirt,  and  tho  hot  water  supply  pipe  entering,  and  a  water  pipe  to  the  chan'tr, 
having  the  other  part,  and  with  the  two  parts  of  tho  receiver  connected  to 


52.  Mods  or  Appltino  Powrr  to  Macbikkrt;  Delectus  Durfey,  Fort  i 
H.  P.  Tyler,  Clarksfleld,  Ohio. 

Claim— The  combination  of  the  treadle  levers,  arms,  and  springs,  with  the  grooved  wheal  i 
braces,  operating  as  described. 
63.  Compound  Illi'mikatino  Flctd;  N.  A.  Dyer,  Med  ford,  and  J.  F.  Augustus,  Boston,  Mass.  Assignors  to 

Joseph  C.  Tucker,  Brook  line.  New  Hampshire. 

Claim— The  combination  of  ingredients,  for  the  purpose  set  forth,  and  essentially  in  the  proportion  de- 
scribed. 

54.  PBLvrnva  Presses  por  Addrerkixo  Newspapers,  Ac.;  George  Henderson,  Assignor  to  self  and 

Hutchison,  Alleghany,  Pennsylvania. 

Claim— 1st,  The  combination  and  arrangement  of  the  guide  Uble  and  pulley,  the  press-wheel,  the  con- 
veying pulley,  and  inking  rollers,  with  type  triune  and  the  open  hopper,  arranged  in  the  manner  sped  bed. 
2d.  The  use  of  the  opeu  hopja-r,  constructed  as  described.  3.1,  The  use  of  the  pins,  or  their  equivalent,  on  tLe 
type  frame,  for  the  purpose  of  carrying  forward  the  pajtera. 

55.  Watches;  Charles  K.  Jacot,  Assignor  to  Saltsroan.  J  scot  A  Co.,  City  of  New  York. 

Claim— 1st,  Constructing  tho  bridge  or  plate  with  the  curve  and  Index,  for  the  purposes  specified,  ii. 
Constructing  the  bridge  plate  separately  from,  but  screwed  to,  the  three-quarter  plate,  for  giving  access  to  the 
centre,  second,  and  third  wheels,  without  removing  said  three-quarter  plate.  3d,  Attaching  the  tbree-qaartrr 
plate  to  the  dial  plate,  by  riveting  the  columns  to  the  plate  and  inserting  the  screws  at  the  dial  plate,  for  toe 
»ur)>oses  set  forth.  4tb,  Constructing  the  click  spring,  as  specified,  for  preventing  the  ratchet  teeth  being 
br.ken. 

50.  Stoves;  John  Marti  no,  Assignor  to  D.  Stuart  and  Richard  Peterson,  Philadelphia,  Pennsylvania. 

Claim — The  division  plate,  L,  with  its  damper,  tiie  plate,  k,  with  its  owning*,  and  the  casing  with  its 
wings,  arranged  in  resjajct  to  each  other  and  to  the  outer  casing  and  fire-pot,  as  set  forth. ^ 

67.  FoRCiNU  Pump;  Robert  Poole,  Assignor  to  self  and  German  II.  Hunt,  Baltimore,  Maryland. 

Claim— Enlarging  the  areas  of  the  inlet  and  exit  openings,  where  they  connect  with  the  pomp  cylinders, 
by  means  of  the  swells,  in  tho  manner  set  forth. 

58.  Purroxs  op  Pumps;  Robert  Poole,  Assignor  to  self  sod  German  H.  Hunt,  Baltimore,  Maryland. 

Claim — A  valve  made  of  flexible  material  hung  loosely  upon  the  piston  rod,  and  having  for  its  1 
the  round  edged  wings  of  the  nut  by  which  it  is  fastened  to  the  piston,  in  the  manner  described, 
combination  with  a  flexible  valve  and  winged  screw-out,  a  piston  constructed  of  ribs,  which  presents 
edges  to  the  wster  while  they  are  fiat  at  the  end,  which  constitutes  tho  seat  of  the  flexible  valve,  in  the  man- 
ner described. 

59.  Automatic  Fas;  John  B.  Powell,  Assignor  to  self  and  O.  B.  Prick,  Philadelphia,  Pennsylvania. 

Claim— The  spindle,  with  any  convenient  number  of  cog-wheels  of  different  fixes,  in  com bl nation  with 
a  similar  nnmher  of  cog-wheels,  also  of  different  sices,  on  the  crank  spindle,  when  the  said  spindle  and  its 
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CO.  Tm-roLMWQ  Machines;  Charles  II.  Raymond,  Amigaor  to  the  P«ckantth  Manufacturing  Co, Southington, 
Connecticut, 

Claim— The  arrangement  of  the  clump  with  bed-piece  and  folder,  when  combined  with  revolving  gauge, 
to  that  the  width  of  the  crimp  or  fold  mar  bi»  first  gauged,  and  then  that  portion  of  the  tin  contiguous  to  the 
part  intended  to  he  folded  U»  first  firmly  ( lumped  and  held  fust,  aud  then  the  fold  or  crimp  formed  thereon, 
in  the  manner  described,  all  by  one  simple  movement  ot  folder,  and  parts  in  couuexion,  and  without  marring 
the  tin. 

61.  Harvesting  Machines;  0.  W.  Richardson  aud  Robert  Glover,  Assignors  to  selves,  J.  B.  Williams,  and  W. 
A.  Horrell,  Grayvillc,  lllinoia. 

Claim— The  cams,  cast  in  sections  of  one  or  more,  and  secured  to  the  driving  wheel  by  means  of  a  bolt  or 
screw  and  flanch,  in  the  manner  described. 

02.  Machines  fob  Breaking  Stores  por  Turnpike  Roam,  Ac;  Ives  Scoville,  Assignor  to  self  and  W.  H.  Sco- 
ville,  Chicago,  Illinois. 

Claim— The  arrangement  of  the  funnel-shaped  hopper,  constructed  as  deacribed,  with  the  two  vertical 
cylinders,  aa  described,  tar  the  purpose  of  breaking  stones  for  ballasting  railroads  and  Macadamising  streets, 
turnpike*.  Ac. 

63.  Oxs  Bcrnrrs;  Daniel  II.  Solliday,  Philadelphia,  Pennsylvania,  Assignor  to  Edward  II.  Aahcroft,  Boston, 

Massachusetts. 

Claim — The  application  of  the  conical  or  chambered  burner  to  the  main  burner,  in  manner  set  forth. 

64.  Machine  por  Making  Papeb-boxes;  Silas  B.  Terry,  Assignor  to  Silas  B.  Terry,  Jr.,  Terrysvllle,  Conn. 

Claim— 1st,  The  pressure  roller,  in  connexion  with  the  routing  clamp  formed  of  the  head  and  disc,  ar- 
ranged as  set  forth.  '2d,  In  combination  with  the  premure  roller,  head,  aud  disc,  the  ring  or  band  provided 
with  tlie  pins  or  stripes,  the  socket  provided  with  the  screws  or  pins,  and  the  guide  plate,  arranged  an  dewri bed. 
8d,  The  arrangement  of  the  pressure  lever  snd  sliding  mandrels,  for  the  puri>ose  speciflt-d.  4th,  The  employ- 
mcnt  or  uae  of  the  folding  device  formed  of  the  plate  provided  with  the  ledge,  aud  the  pivoted  bar,  when  said 
Adding  device  is  used  in  connexion  with  the  pressure  roller,  rotating  head,  and  disc 

65.  Skeleton  Skirts  ;  Joseph  Wesley,  Assignor  to  Joseph  B.  Wesley,  Providence,  Rhode  Island. 

Claim— A  skirt  having  its  hoops  supj-ort-  d  by  tapes  or  straps,  which  are  rendered  adhesive  by  the  appll- 
calion  of  caoutchouc  or  gutta  percha,  in  the  manner  described. 

SEPTEMBER  13. 

6C  Saddle-tree*;  Henry  Adams,  City  of  New  York. 

Claim — A  tree  for  side  or  ladles'  saddles,  constructed  by  connecting  the  bars  by  a  bridge  at  the  point 
specified,  and  with  an  open  space  between  the  front  ends  of  the  bars,  at  their  juuetion  with  the  horns. 
07.  Rails  for  Railroads  ;  George  8.  Avery,  Cruas  River,  New  York. 

Claim — An  improvement  in  railroad  iron  bars  or  rails  by*an  offset  or  bend,  made  in  one  end  of  the  rails, 
and  the  lapping  on  of  the  other  end  of  the  rails,  and  inserting  a  key  between  tuein  at  the  lap,  and  riveting 
or  bolting  them  together. 

68.  Ditching  Plocqhb;  0.  8.  Bartlett,  Remains,  New  York. 

Claim— The  combination  of  the  arms,  brace,  rods,  and  blocks,  as  set  forth.  Also,  the  mode  of  attaching 
and  adjusting  the  shares)  by  means  of  the  packing  blocks,  in  combination  with  the  bolts  aud  arms,  in  the 
maimer  specified. 

C9.  Straw-ctttkM;  A.  F.  Blunk,  Indianapolis,  Indiana. 

Claim— A  straw-cutter,  constructed  with  angular  knives,  arms,  wheel,  feed  rollers,  slides,  springs,  band, 
pulleys,  aud  eodleas  holt,  arniuged  to  operate  iuj  described. 

Claim — The  employment  or  use  of  two  cams,  placed  on  a  common  arbor,  with  a  spring  applied  to  them 
and  a  lever  fitted  within  a  frame,  and  arranged  to  operate  aa  set  forth. 

71.  Sees  Planters;  Z.  B.  Brown  and  M,  C.  Oodard,  Oranby,  Connecticut 

Claim— The  arrangement  and  combination  of  the  carrier  and  stamping  wheels,  cams  and  marker  device, 
upon  the  wheel,  the  reciprocal  levers,  seed  slides  or  valves,  hoppers,  drill  formers,  and  covering  shares,  in  the 
manner  described. 

72.  Sewing  Machines;  J.  8.  Bnell,  Buffalo,  New  York. 

Claim— 1st,  In  combination  with  the  stationary  corrugated  surface,  the  corrugated  foot-plcce,  constructed 
tut  act  forth.  2d,  In  combination  with  the  needle  or  its  thread,  the  conical  spool  and  guide,  for  causing  tbo 
slack  in  the  thread  to  form  the  loop,  and  holding  said  loop  from  turning  until  seined  by  the  looper. 

73.  Seed  Drills;  Stephen  Borrows,  Lima,  Wisconsin. 

Claim— The  employment  of  a  grooved  ring  fitted  on  the  axle  or  shaft  of  a  seed  drill,  In  combination  with 
the  peculiarly  constructed  tube,  leading  from  the  hopper  into  the  groove  of  the  ring. 

74.  Churn;  William  Campbell,  Waterloo,  Pennsylvania. 

Claim— The  perforated  and  hinged  floats,  aa  an  improvement  in  the  construction  of  dasher-heads  for 
chums. 

75.  Jix  TRACTS  OP  PRtTIT;  Rosanna  Carpenter,  Med  ford,  Massachusetts). 
Claim— The  described  extract  of  fruit,  prepared  in  the  manner  specified. 

76*  Hand-mills  for  Grindino  Apples,  Ac;  R-  P.  Clark,  Johnstown,  New  York. 

Claim— The  described  unproved  hand-mill  for  household  use, in  reducing  apples,  potatoes,  and  other  fruits 
not!  roots  to  pomlce— the  teeth  of  the  combined  cylinder  and  adjustable  yielding  concave  being  formed  and 

77.  Fastening  for  Shirt  Studs;  Barnes  Clayton,  Philadelphia,  Pennsylvania.  , 
Claim— The  hollow  sliding  case  and  spring,  In  combination  with  the  tie  or  pott  and  tin  bar,  arranged  to 
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78.  Wire  Fences;  P.  S.Clinger,  Conestoga  Centre,  PennsylTanla. 

Claim— The  combination  of  the  pin  with  the  ratchet  in  connexion  with  the  mortised  posts  and  thehoW 
wiic*.  arranged  an  d  scribed. 

79.  Cotton  Seed  Planters;  T.  T.  anil  II.  W.  S.  Collier,  Lavcmin  Texas. 

Claim— The  arrangement  and  combination  of  the  distributor  and  the  stirrer,  constructed  as  dew-riM. 
to  operat  •  in  roinbinatit.n  with  the  packing  wheel. 

80.  Sioiits  roR  Fire  Arms;  Henry  W.  Colvin,  Pendleton  County,  Kentucky. 
Claim— The  semi-circular  form  i»f  the  fore-sight  with  it*  range-piece  or  bead  and  shades,  and  triangular 


form  of  the  hiud-si^ht  with  iu  needle  or  range  and  shades,  substantially  as  described,  and  for  the 
forth. 

SI.  Rotary  Harrows;  Oeorge  Cook,  Paris,  Illinois. 

Claim— TOM  arrangement  of  tlie  teeth,  placed  eccentrically  on  triangular  frames  which  rotate  on  . 
pivot*,  as  H|»ecined. 

82.  CorrER-foTS ;  Solomon  Crowell,  Jr,  Palmyra,  New  York. 

Claim — The  combination  of  the  perforated  «lt(Tu«injc  chaml>er.  having  a  tight  conical  bottom,  with  th* 
concentric  perforated  dieter,  whereby  the  coffee  is  exposed  in  a  thin  layer  of  nearly  uniform  thki.ua*,  ft 
the  water  percolating  nearly  uniformly  through  all  parts. 

83.  Drakes  roR  Railroad  Cahs;  Henry  Davis,  Iialtimore,  Maryland. 
Claim— Increasing  the  friction*!  action  of  the  car  brakes  ii|H>n  the  peripheries  of  car  wheels,  by  th*i» 


I*'  manner  or  m  nn  cquuaieni.    i:.i.  i  nc  rtw'h  u 
le  purpose  of  keeping  the  lifting-jack  in  its  proper 
•ting  »nv  Undine  <>r  sticking  of  said  repeating  kor 
ami  r-j-eating  lever,  both  or  either  of  them.  » tluU 


traduction  of  muni,  or  its  equivalent,  between  the  frictional  suifoces,  at  the  time  that  the 
in  coutact  with  the  car  wheels, 

84.  Piano-forte  Actions;  David  Decker,  City  of  New  York. 

Claim — 1st,  Attaching  the  reli«  ving  jacks  and  regulating  screw  directly  to  the  key,  or  to  some  put  car- 
ried by  the  key,  so  that  the  r  pealing  lever  shall  govern  the  notion  of  the  relieving  jack,  by  or  throazh  tl» 
said  regulating  screw,  wh  th  r  constructed  In  thi«  precise  manner  or  in  an  equivalent.  2«C  The  gruow,in 
combination  with  the  tongue,  pin.  or  equivalent,  for  the  purpose  of  keeping  the 
position  in  relation  to  th<-  repeating  lever,  and  for  preventin 
and  lifting-jack.   3d,  So  arranging  the  adjustable  piece  an 

their  regulating  screws,  U.tb  or  either  of  th<  in.  shall  be  at  or  n-ar  the  end  next  toward  the  front  of  taskrj, 
iu  front  of  the  hammer  rail,  for  the  purpose  of  Im  iug  thus  conveniently  placed  for  regulating. 

85.  Peisok  Loce  :  Sylvanus  A.  Denio,  Boston.  Massachusetts. 

Claim— The  lock  or  jwirt.  b,  with  its  parts,  c  e  I  and  k.  arranged  with  each  other,  as  described,  to mor*. 
hold,  and  hs  k  tlie  Udt,  k.in  door.  1.  when  combine.!.  positioned,  and  «eeured  with  lock,  h.  which  intarnkidtf 
the  shaft,  all  by  turning  a  single  knob — all  the  parts  being  constructed  and  operated  in  the  peculiar  id*™* 
described. 

86.  Heels  for  Boots  and  Shoes:  Simeon  Dodge.  Jr.,  and  Benjamin  Potter,  Jr.,  Marhhdtcail,  Massachusetts. 
Claim — A  heel  baring  a  concave  seat  and  a  flat  tread,  with  Its  rises  united  by  cement. 

87.  Switch-stand  for  Railroads  ;  Thomas  Dougherty,  Macon.  Georgia, 

Claim— The  combination  of  eccentric  with  the  pin,c,  through  lever  to  bar,  for  the  purpose  of  locking  sad 
unlocking  the  main  pin.  a,  to  and  from  notches,  m  M  M. 

88.  Faucet  ;  Eugene  Duchamp,  St.  Martinsville,  Louisiana. 

Claim— The  arrangement  and  combination  of  the  obliqne  slot,  handle,  stem, and  tube,  so  that  on  ruratos 
the  handle,  the  stem  will  rise  and  fall  with  a  spiral  or  screw  movement,  thus  insuring  ease  of  operation  sod 
tightness  of  packing. 

89.  Filter  ;  Eugene  Duchamp,  St.  Martinsville,  Louisiana. 

Claim — The  employment  of  fine  spnn  plass,  arranged  In  the  manner  set  forth,  in  I 
reocrvoir,  floating  valve  chamber,  and  pure  water  chamber. 

90.  Apparatus  fob  Heating  Water;  Eugene  Duchamp,  St.  Martinsville,  Louisiana, 

Claim— The  combination  nnd  arrangement  with  the  false  bottom  ami  tank,  of  the  | 
clianiN-r.  draft-pipe,  and  smoke-pipe,  as  described. 


{This  invention  consists  in  placing  within  a  cylinder  or  outer  casing,  perforated  at  the  top  and  bottom,  s 
smaller  cylinder,  which  latter  serves  as  a  fire  chamber;  these  are  placed  In  the  centre  of  a  tub  havings  M* 
lottom.  so  that  when  the  water,  clothes,  and  soap  are  put  around  the  Mler  in  the  tub,  and  a  fire  mad.- in  the 
inner  chamber,  a  constant  rotary  current  of  tlie  water  in  tho  tub  will  be  obtained,  and  the  dirt  carried  to  the 
t<ottom  of  the  tub.] 

H.  Mop-bead;  John  Faslg,  West  Salem.  Ohio. 

Claim— The  construction  of  a  mop-head,  consisting  of  the  pi  ecu  with  tho  slot  and  hole,  in  combinstioo 
the  rod  and  notches,  screw  and  nut,  arranged  as  set  forth. 

82.  Harness;  Jacob  Fassnacht,  New  Milltown,  Pennsylvania. 

Claim— Tlie  device  of  combining  the  hip-strap  and  brooch  bond  in  one  continuous  piece  for  each  hilt 
united  at  B  B  to  form  the  breeching. 

93.  Utdrauuc  On.  Presses;  William  K.  Fee,  Cincinnati,  Ohio. 

Claim— 1st,  Tlie  peculiar  construction  of  the  dies  and  followers,  having  the  grooves  and 
also  the  oil  passages,  to  facilitate  the  expression  of  oil.   2d,  The  solid  truss,  when  made  a  ] 
and  worked  by  means  of  the  rack  and  pinion.   3d,  The  hinged  hoop  for  charging  the  ] — 

94.  Cultivators  ;  J.  II.  Frampton.  Hopewell,  Ohio. 

Claim— The  adjustable  share  standards  attached  to  the  parallel  adjustable  bars,  D  D,  which  are  i 
to  the  beam  by  the  bars,  x  e',  arranged  as  set  forth. 

96.  Churx  Dash;  Daniel  K.  France,  Congress,  Ohio. 


le  metallic  strips  attached  to  the  convex  surface  of  tho  slats,  by  slots  and 
in  the  manner  set  forth. 

96.  CntTRs;  C.  L.  Gilpatrick,  Saco,  Maine. 

Claim — The  combination  of  the  c  rank-shafts  i 
in  which  play  slides  through  which  the  i 
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On  Embroidery  by  Machinery.*    By  George  Wallis. 

(Continued  from  page  277.) 

Discussion. — Mr.  Frederick  Lawrence  inquired  whether  different 
colored  silks  or  threads  were  worked  in  the  machine  at  the  same  time. 

Mr.  Wallis  replied  that  in  producing  chintz  effects,  as  many  colors 
as  might  he  necessary  could  be  used  in  different  needles,  but  in  get- 
ting the  shaded  effects,  as  shown  in  some  of  the  examples,  the  "  tricK," 
for  such  it  really  was,  of  shading  the  silk  in  dyeing  from  light  to  dark 
had  to  be  adopted  ;  and  thus  a  certain  variety  of  effect  was  produced, 
although  this  was  not  always  of  a  very  artistic  character. 

Mr.  William  Hawes  said,  looking  at  this  paper,  not  with  the  eye 
of  a  manufacturer,  because  he  had  no  knowledge  to  enable  him  to 
form  an  opinion  upon  the  subject,  but  as  being  very  interesting  in  a 
social  point  of  view,  he  would  offer  a  few  remarks  upon  one  or  two 
matters  connected  with  the  subject.  The  first  point  which  struck  him, 
was  that  this  invention  afforded  employment  to  women.  It  was  that 
peculiar  kind  of  occupation  which,  whilst  stimulating  the  taste,  was 
capable  of  becoming  a  domestic  manufacture,  and  was,  therefore,  of 
the  greatest  benefit  to  that  class  which  stood  most  in  need  of  employ- 
ment. This  machine  appeared  to  effect  the  important  end  of  the 
economical  working  of  a  costly  material ;  for  they  understood  from 
Mr.  Wallis  that  they  could  measure,  almost  to  the  fractional  part  of 
an  ounce,  the  quantity  of  silk  necessary  to  produce  a  certain  amount 
of  embroidery ;  and,  when  that  fact  was  known,  all  temptation  to 
fraud  on  the  part  of  the  work-people  ceased ;  whereas,  in  times  past, 
when  the  silk  machines  were  emploved  in  the  houses  of  the  workers, 
they  became  a  source  of  constant  collision  between  the  employers  and 
the  employed,  in  accounting  for  the  material  entrusted  to  them  for  the 
purposes  of  manufacture.  If  this  machine  was  capable  of  doing  cer- 
tain descriptions  of  embroidery,  as  well  as,  or  better  than,  hand  labor, 
and  employed  persons  for  whom  employment  was  required,  and,  at 
the  same  time,  allowed  the  manufacturer  to  entrust  a  valuable  com- 
modity in  the  hands  of  the  work-people,  without  fear  of  fraud — on  all 
those  grounds  it  must  be  regarded  as  a  valuable  addition  to  our  me- 
chanical resources.  They  had  been  told  that  the  machine  was  not,  in 
all  cases,  capable  of  producing  such  perfect  results  as  were  obtained 
by  hand  labor ;  but  they  were  likewise  told  that  for  some  descriptions 
of  goods  it  produced  a  better  and  cheaper  article  than  hand  labor 
could  supply.  These  were  points  which  he  thought  were  especially 
deserving  the  attention  of  the  Society ;  and  he  considered  that  they 
were  very  much  indebted  to  Mr.  Wallis  for  the  clear  manner  in  which 
he  had  put  before  them  the  benefits  which  manufacturers  and  the  pub- 
lic might  derive  from  machines  of  this  kind. 

Mr.  David  Chadwick  said,  although  not  connected  with  this  branch 

•  From  the  Jour,  of  the  Society  of  Arta,  No.  833. 
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of  manufacture,  he  wished  to  call  the  attention  of  Mr.  Wallis  to  an 
omission  in  his  paper.  He  did  not  hear  that  any  mention  was  made 
of  a  gentleman  in  Lancashire  who  had  devoted  a  great  deal  of  atten- 
tion to  embroidery — Mr.  Gilbert  French,  of  Bolton.  He  had  visited 
the  works  of  that  gentleman,  and  had  noticed  the  large  number  of  fe- 
males who  were  employed  upon  this  beautiful  work,  and  he  had  seen 
specimens  of  embroidery  which,  to  his  eye,  were  more  beautiful  and 
elaborate  than  those  exhibited  that  evening.  Although,  as  a  Man- 
chester man,  he  felt  proud  of  the  honorable  mention  that  had  been 
made  of  Mr.  Houldsworth,  yet  he  thought  it  would  have  been  well  if 
Mr.  Wallis  had  brought  forward  some  specimens  of  hand  labor  in  this 
branch  of  art,  produced  by  first-class  workers  of  the  present  day,  so 
as  to  compare  them  with  the  best  productions  of  machine  embroidery. 
As  one  of  the  public  he  thought  Mr.  Wallis's  paper  was  somewhat  de- 
fective in  some  portion  of  its  statistics.  He  had  given  them  minute 
particulars  of  the  process  by  which  the  work  was  effected,  but  he  had 
not  given  any  comparison  of  the  cost  of  producing  these  beautiful 
articles  by  machinery  as  compared  with  that  of  hand  labor.  To  the 
public  generally  it  was  a  matter  of  little  importance  by  what  means  a 
particular  article  was  produced ;  they  were  only  interested  in  the  econ- 
omy of  the  production.  Those  who  purchased  these  fabrics  were  as- 
tonished at  the  price  at  which  beautiful  table  covers  could  now  be 
obtained,  as  compared  with  the  cost  of  similar  articles  ten  or  fifteen 
years  ago.  He  should  be  glad  to  hear  from  Mr.  Wallis,  if  he  was  able 
to  furnish  it,  a  comparative  statement  of  the  cost  of  producing  these 
articles  by  hand  labor  and  by  machinery.  During  his  (Mr.  Chad- 
wick's)  visit  to  Mr.  French's  establishment,  he  was  informed  that  that 
gentleman  supplied  hand-worked  patterns  of  embroidery  of  the  most 
costly  description,  not  only  to  every  part  of  England,  but  almost  to 
every  part  of  Europe,  and  that  he  found,  notwithstanding  the  increas- 
ing production  of  machinery,  the  demand  for  hand  embroidery  work 
had  been  constantly  advancing. 

Mr.  Wallis  said  he  feared  that  Mr.  Hawes  had  misunderstood  his 
remarks  as  to  the  increase  of  domestic  employment  occasioned  by  the 
stimulated  production  of  embroidery  in  1847-8.  The  machines  could 
never  be  brought  into  use  in  the  houses  of  the  workers  like  the  sewing 
machines,  as  they  were  of  too  cumbrous  and  costly  a  character.  AU 
that  was  meant  in  this  direction  was  to  call  attention  to  the  fact  that 
the  demand  for  hand  labor  was  increased  by  the  action  of  the  machines 
in  cheapening  production  and  thus  stimulating  demand. 

Mr.  Hawes  said  he  had  merely  quoted  from  the  paper  itself,  which 
stated,  "  so  far  from  interfering  with  the  hand  labor,  it  is  a  fact  that, 
in  1849,  there  were  in  London  alone  some  2000  persons  obtaining 
their  living  from  embroidery  who  had  never  done  so  before,  and  in 


employed  in  this  industry,  not  in  large  factories,  but  in  their  own 
houses." 

Mr.  Wallis  continued — With  respect  to  Mr.  D.  Chad  wick's  re- 
marks, it  happened  that  Mr.  Chadwick  was  a  Btatist,  and  he  (Mr.  Wal- 


some  thousands  of  females  were 
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lis)  an  artist ;  both  studied  figures,  but  they  were  of  a  different  kind. 
He  had  great  respect  for  figures  in  arithmetic,  and  no  doubt  it  would 
have  added  to  any  value  there  might  be  in  his  paper  if  some  compa- 
rative statement  could  have  been  made  as  to  the  cost  of  production  in 
certain  classes  of  work  by  machine  and  hand  embroidery.  It  hap- 
pened, however,  that  one  or  two  articles  would  be  no  test  whatever 
for  any  other  article,  as  each  would  have  to  be  judged  of  by  the  quan- 
tity of  work  in  each  under  the  precise  conditions  of  its  production, 
for,  as  shown  in  the  paper,  economy  in  machine  embroidery  depended 
upon  the  greatest  use  of  the  needles,  and  adaptation  of  the  pattern  to 
length  of  thread,  &c.  With  respect  to  the  excellent  productions  of 
Mr.  Gilbert  French,  of  Bolton,  he  (Mr.  Wallis)  thought  he  had  care- 
fully guarded  himself  from  misapprehension  when  he  stated  that  his 
subject  was  commercial  and  not  artistic  embroidery ;  besides,  he  had 
illustrated  by  a  reference  to  certain  examples,  the  fact  that  the  ma- 
chine could  not  produce  large  and  massive  patterns  of  an  exceptional 
character  with  the  same  economy  as  small  repeats ;  nor  did  he  believe 
that,  on  the  whole,  the  larger  works  would  possess  the  artistic  quali- 
ties of  good  hand  embroidery.  His  object  had  not  been  comparison, 
but  a  simple  statement  of  what  the  embroidery  machines  could  do. 

Mr.  G.  F.  Wilson,  F.  R.  S.,  said  there  was  one  point  of  great  in- 
terest mentioned  in  the  paper,  which  had  a  particular  bearing  upon 
the  matter  which  they  were  all  so  anxiously  discussing — namely,  the 
great  Exhibition  of  1851.  It  had  been  shown  that  this  machine  had 
been  first  brought  out  at  the  national  exposition  of  products  at  Paris, 
which  was  another  fact  added  to  the  many  that  had  already  appeared 
in  the  Journal  of  the  Society  in  connexion  with  exhibitions. 

The  Chairman  remarked  that  it  would  be  clear  to  all  present  that 
when  Mr.  Wallis  undertook  to  read  this  paper,  he  entered  upon  a  diffi- 
culty. When  he  (the  Chairman)  first  heard  the  announcement  of  this 
paper,  he  could  not  conceive  how  Mr.  Wallis  could  make  them  com- 
prehend the  subject  without  a  machine  to  illustrate  it.  But  they  muss 
all  admit  that  he  had  explained  it  well,  and  that  they  now  really  un- 
derstood how  embroidery  by  machine  was  accomplished.  With  regard 
to  the  statistics  of  economy  by  this  process,  which  had  been  asked  for 
by  Mr.  Chadwick,  they  would  understand  that  in  a  certain  class  of 
goods  the  economy  was  twenty  times  as  great  as  in  others.  Some  of 
these  machines  would  carry  100  of  these  needles  in  one  length,  and 
work  two  frames  at  the  same  time — working  200  needles  in  a  simul- 
taneous operation.  It  appeared  that  a  machine  of  this  description  re- 
quired the  attendance  of  one  person  to  work  the  pantagraph  point, 
four  girls  to  move  the  frame,  and  threo  others  to  thread  the  needles. 
Thus,  they  had  200  needles  at  work  with  the  labor  of  8  persons,  which 
made  a  proportion  of  25  needles  to  1.  In  some  cases  there  would  be  no 
economy  at  all  in  the  use  of  the  machines;  but  it  was  in  such  articles  as 
table  covers  and  embroidered  cloths  that  the  economy  of  the  machines 
was  most  apparent.  In  the  embroidery  of  one  of  the  table  covers  exhi- 
bited, they  would  probably  have  two  rows  of  96  needles  each  at  work, 
and  from  the  length  of  the  frame  they  could  work  two  covers  at  once; 
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and,  at  the  same  time,  the  manufacturer  had  the  satisfaction  of  know- 
ing that  he  could  not  be  robbed  of  his  silk,  as  they  could  calculate 
almost  to  a  drachm  what  quantity  of  silk  was  consumed  in  working  a 
particular  pattern.  Mr.  Wallis  did  not  go  quite  far  enough  back  in 
his  history  of  the  use  of  these  machines.  He  (the  Chairman)  remem- 
bered that  about  the  year  1834,  Mr.  Schwabe  undertook  a  very  large 
contract  from  a  city  house  for  embroidered  merino  dresses ;  he  believed 
that  was  the  occasion  of  the  first  introduction  of  machine  embroidery 
for  ladies'  dresses.  He  might  observe  that  since  sewing  machines 
were  introduced  they  had  heard  very  little  about  distressed  needle- 
women, and  it  was  evident  that  the  introduction  of  the  embroidery 
machine  had  greatly  increased  the  demand  for  that  branch  of  labor. 
Machine  labor  and  hand  labor  acted  and  re-acted  upon  each  other, 
the  one  creating  a  demand  for  the  other.  lie  had  now  to  propose 
that  which  he  was  sure  would  be  passed  with  acclamation,  namely,  a 
vote  of  thanks  to  Mr.  Wallis  for  his  interesting  paper. 

The  vote  of  thanks  having  been  passed, 

Mr.  Wallis  briefly  acknowledged  the  compliment. 

The  paper  was  illustrated  by  a  large  number  of  fine  specimens  of 
machine  embroidery,  lent  by  Messrs.  Houldsworth  k  Co.,  of  Manches- 
ter, as  well  as  by  several  working  diagrams  prepared  by  Mr.  Wallis. 
Messrs.  Wilson  and  Newton  exhibited  their  Boudoir  Sewing  Machine. 


Heat-conducting  Power  of  Alloys.* :| 

(Continued  from  page  190.) 

In  the  Mining  Journal  of  last  week  we  gave  so  much  of  the  paper 
by  Messrs.  Craco-Calvert  and  Richard  Johnson  as  related  to  the  con- 
ducting power  of  pure  metals,  and  now  purpose  giving  a  sketch  of  the 
remaining  portion  of  the  paper,  to  which,  from  its  elaborate  charac- 
ter, it  is  impossible  to  do  full  justice.  With  respect  to  the  influence 
of  small  amounts  of  impurities  on  the  conducting  powers  of  metals, 
they  thought  it  would  be  useful  to  ascertain  the  influence  which  1  per 
cent,  of  a  metal  exercises  when  added  to  another,  and  these  are  the 
curious  results  obtained  with  gold  and  silver : — The  conducting  power 
of  puro  gold  was  found  to  be  981,  taking  silver  at  1000,  whilst  gold 
with  1  per  cent,  of  silver  was  only  840.  Therefore  the  addition  of  1 
per  cent,  of  silver,  the  best  conductor,  to  gold  diminishes  its  conduct- 
ing power  nearly  20  per  cent. 

They  also  examined  the  influence  of  carbon  on  the  conductibility 
of  iron,  and  they  found  the  difference  to  be  about  18  per  cent. ;  thus 
malleable  iron  is  436 ;  steel,  397  ;  and  cast  iron,  359.  The  influence 
of  a  non-metallic  substance  on  a  metal  is  confirmed  by  the  results  ob- 
tained. Cast  copper  is  represented  by  811 ;  with  1  per  cent,  of  ar- 
senic, 570 ;  with  0-5  per  cent,  of  arsenic,  669 ;  and  with  0*25  per 

•  From  tho  London  Mining  Journal,  No.  123Z 

fVor  the  Information  of  onr  not)  -chemical  reader* — $n  means  tin;  Ph,  lead;  Sb,  antimony:  Hi,  Hid  3th; 
Cut  ooppsr;  Zn,  sine.  8n  SCa  mean*  1  part  of  Un  combined  with  3  porta  of  copper,  and  to  on. 
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cent,  of  arsenic,  771.  The  conduction  of  heat  by  alloys  may  be  con- 
sidered under  three  general  heads — 1.  Alloys  which  conduct  heat  in 
ratio  with  the  relative  equivalents  of  the  metals  composing  them.— 
2.  Alloys  in  which  there  is  an  excess  of  equivalents  of  the  worse  con- 
ducting metal  over  the  number  of  equivalents  of  the  better  conduc- 
tor, and  which  present  the  curious  and  unexpected  rule  that  they 
conduct  heat  as  if  they  did  not  contain  a  particle  of  the  better  con- 
ductor.— 3.  Alloys  composed  of  the  same  metals  as  the  last  class,  but 
in  which  the  number  of  equivalents  of  the  better  conductor  is  greater 
than  the  number  of  equivalents  of  the  worse  conductor ;  in  this  case 
each  alloy  has  its  own  arbitrary  conducting  power;  the  conductibility 
of  such  an  alloy  gradually  increases,  and  tends  towards  that  of  the 
better  conductor  of  the  two  metals  composing  the  alloy. 

The  first  class  arc  those  which  conduct  heat  in  the  ratio  of  the  con- 
ductibility of  the  metals  composing  them.  This  class  is  represented 
by  the  alloys  of  tin  and  lead  and  tin  and  zino : — 


TIN  AKD  LEAD. 

Formula  of  the  alloys     Silvers  1000. 
and  percentage.  Found.  Calc. 

5  Snas73-97+l  PbsS603  . .  385  ...  386 

4  Sn  69.44  1  Pb  30  66 . .  381  . . .  381 

3  8n  63  0 1  1  Pb  36-99  . .  375  . . .  372 

2  Sn  5318  1  Pb  46-82  ..  350  ...  350 

1  Sn  36*22  1  Pb  68-78  . .  230  . . .  23G 

1  Sn  2211  2  Pb  77-89  .  .313  ...  317 

1  8n  15-91  3  Pb  8409.. 31 1  . ..  309 

1  Sn  1244  4  Pb  87-56 ..  301  ...  304 

1  Sn  10-20  5  Pb  89-80  . .  299  ...  30 1 


TIX  AND  ZINC. 

Formula  of  the  alloys  Silvers 
and  percentage.  Found. 

5  Zn=73-43+ 1  8n=26  67 . .  54 1  . 

4  Zn  68-86    1  Sn    3 1  14..  574. 

3  Zn  62-43    1  Sn 

2  Zn  631 1    1  Sn 

1  Zn  35-6      1  Sn 

1  Zn  21*66  .2  8n 

I  Zn  15-55    3  Sn 

I  Zn  12  14  4  8n 
1  Zn     9-95   5  Sn 


1000. 
Calc. 


37-57 . .  530 
46-89  ..622 
64-39  ..601 
78  35.. 476 
84-45 . .  458 
87-86 . .  457 
90-05  ..456  . 


..664 
..551 
..  532 
..495 
..467 
..451 
..447 
..442 


The  above  two  series  of  alloys  were  the  only  ones  which  conducted 
heat  as  above  stated,  and  from  experiments  they  believe  that  the 
metals  composing  these  alloys  are  simply  mixed,  and  not  combined 
together. 

The  study  of  the  class  of  alloys  containing  an  excess  of  the  worse 
conducting  metal  being  most  interesting,  they  made  many  experiments 
to  discover  why  the  presence  of  one  metal  completely  annihilates  tho 
conducting  power  of  the  other,  especially  when  the  latter  is  the  better 
conductor  of  the  two.  The  following  statements  afford  an  illustra- 
tion : — 


LIAD  AND  AVTIMONT. 
Formula  of  the  alloys  SilverslOOO. 
and  percentage.  Found.  Calc. 

1  Pb=s61-61+ 1  8t«38-39  . .  190  .. .  251 
1  Pb  47-60  2  3b  62-40  .  .  185  ...  237 
1  Pb  34-86  3  Sb  '  65-14  .  .  184  ...  225 
1  Pb  28.63  4  8b  71-37  ..  179  ...  219 
1  Pb    24-30    5  Sb    75-70  . .  179  . . .  315 


AXTIMOXY  AND  BISMUTH. 

Formula  of  the  alloys    8ilvera  1000. 
and  percentage.  Found.  Calc. 

1  8b=37-74+l  Bis-62-26  . .  62  ...  110 

18b    23-26    2  Bi    76-74  ..  69  ...  91 

18b    16-81    3  Bi    83-19  ..  69  ...  83 

18b    13-17    4  Bi    86-83..  47  ...  77 

1  Sb    10-82    6  Bi    89  18  . .  48  . . .  75 


It  will  be  perceived  that  the  alloys  of  lead  and  antimony  conduct 
heat  almost  as  if  the  square  bars  examined  were  composed  of  pure 
antimony,  for  if  lead  had  influenced  the  passage  of  heat  through  the 
bats,  the  conducting  power  of  the  alloys  would  have  been  much  higher. 
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The  most  important  series  of  this  class  of  alloys  are  those  composed 
of  tin  and  copper.   The  results  obtained  were  : — 

COPPBR  AVD  TIN.  COPPSB  AND  TIH. 

Formula  of  the  alloys     Silver  =  1000.  Formula  of  the  alloys     Silveres  1000. 

and  percentage.  Found.  Calc.         and  percentage.  Found.  Ctlc. 

Cu=34-98+   8n=r6502  ..  415  ...  658  Cu=  9-734-5  8n=90-27  . .  396  . . .  459 

Cu    21-21    2Sn    78-79 ..  431  ...  504  8n    38  21    3  Cu    61-79 .  .494  ...«0 

Cu    15-21    3  8n    84  79  . .  423  . . .  481  8n    31-73    4  Cu    68-27  . .  155  ...  6*$ 

Cu    1186    48n    88-14  ..  406  ...  468  |  8n    27-10    6  Cu    72-90 ..  207  ...  704 

The  results  obtained  with  one  part  tin  and  four  parts  copper  were 
so  extraordinary  that  the  bar  first  prepared  was  re-melted  and  cast, 
from  a  fear  that  there  might  be  in  the  mass  some  vacant  space,  or  hole, 
impeding  conduction ;  but  as  it  yielded  the  same  results  when  sob- 
mitted  to  experiment,  they  decided  to  make  a  new  bar,  weighing  most 
carefully  the  metals  to  be  used,  and  also  the  bar  when  cast ;  the  loss 
being  only  0*5  per  cent.,  they  were  satisfied  that  the  bar  was  sound, 
and  still  it  gave  the  same  figures  as  the  bar  first  experimented  with, 
and,  therefore,  they  concluded  that  an  alloy  of  tin  and  copper  contain- 
ing 68  per  cent,  of  the  latter  metal,  has  a  conducting  power  five  times 
less  than  it  should  have  according  to  theory.  From  the  above  result*, 
it  is  highly  probable  that  these  allovs  of  tin  and  copper,  and  especiallj 
the  three  last,  are  definite  chemical  compounds ;  for  if  they  were  mix- 
tures they  would  conduct  heat  in  ratio  to  the  equivalents  of  the  metals 
composing  them,  and  would  not  each  have  a  peculiar  and  different  con- 
ductibility.    These  views  were  substantiated  by  experiments  which 
they  have  made  with  square  bars,  composed  of  sectional  parts  of  cop- 
per and  tin.   These  bars  were  made  by  Mr.  Dancer,  a  very  skilful 
optician,  and  the  parts  were  soldered  together  with  tin  solder,  in  so 
thin  a  layer  that  it  did  not  occupy  a  space  of  0-25  millimetres  in  the 
five  junctions.   The  first  three  bars  they  employed  were  of  the  usual 
dimensions,  and  composed  of  cubes  of  copper  and  tin,  each  1  cub.  cent, 
arranged  in  the  following  order :— Bar  No.  1—2  cubes  tin,  2  cubes 
copper,  2  cubes  tin ;  bar  No.  2 — 2  cubes  copper,  2  cubes  tin,  2  cubes 
copper ;  bar  No.  3 — cubes  of  tin  and  copper  alternately.   These  bars 
conducted  heat  nearly  as  the  theoretical  results  indicate,  No.  1  giving 
641  (silver =1000),  whilst  568  was  the  theoretical  calculation;  Ho.* 
giving  575,  696  being  tho  theoretical  number,  and  No.  3  giving  570 
instead  of  634.   The  slight  difference  being  probably  due  to  the  tin 
solder  existing  between  each  cube,  and  to  the  cubes  not  being  perfect 
in  all  their  dimensions.   They  were,  however,  not  prepared  for  the 
curious  results  obtained  with  a  bar  composed  of  two  longitudinal  bars 
of  tin,  soldered  to  two  of  copper,  and  placed  in  juxtaposition;  for 
although  it  contained  in  100  parts  the  same  weight  of  tin  and  copper 
as  the  last  bar,  it  conducted  heat  at  quite  a  different  rate;  in  fact, 
its  conductibility  was  the  same  as  if  the  bar  had  been  composed  en- 
tirely of  pure  copper,  and  did  not  contain  half  its  bulk  of  tin— this 
bar  (No.  4)  gave  829,  whilst  theoretically  it  should  only  have  given 
634.  These  interesting  results  were  confirmed  by  having  similar  bar* 
made  of  copper  and  zinc  and  copper  and  lead ;  the  former  gave.84*, 
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whilst  731  was  calculated ;  the  latter  723,  whilst  515  was  calculated. 
They  next  had  a  bar  (No.  7)  made  in  which  there  was  the  same  relative 
weight  of  tin  and  copper,  but  in  which  the  surface  of  the  two  metals  in 
contact  was  only  one-half  of  that  in  the  bar  No.  4,  and  although  the  re- 
sults leave  some  doubt  whether  the  surfaces  have  an  action,  the  figures 
are  sufficiently  different  to  deserve  serious  consideration.  Although 
bars  4  and  7  theoretically  gave  the  same  results,  it  was  found  by  ex- 
periment that  whilst  the  former  gave  829,  the  latter  gave  but  757. 
From  their  researches  they  conclude  that  tin,  zinc,  and  lead  exercise 
a  marked  action  on  the  conductibility  of  the  copper. 

With  respect  to  alloys  in  which  there  is  an  excess  of  the  good  con- 
ductor, the  peculiar  properties  of  the  four  bronze  alloys,  Sn  2  Cu, 
Sn  3  Cu,  Sn  4  Cu,  and  Sn  5  Cu,  having  already  been  mentioned,  they 
would  have  nothing  more  to  add  to  them  if  it  were  not  to  illustrate 
the  extraordinary  influence  which  tin  exercises  on  the  conductibility 
of  copper,  and  also  to  show  that  when  there  is  a  great  excess  of  a 
good  conductor  in  an  alloy  it  overcomes  the  resistance  of  the  bad  con- 
ductor, and,  in  consequence,  the  conductibility  of  such  alloys  increases 
with  the  proportion  of  the  good  conductor. 


TIN  AND  COPPER. 

Formula  of  ihe  alloys     8ilver«=»  1000. 
and  percentage.  *         Found.  Calc. 

8n*»2M04-  5  Cu=72-90  . .  207  . . .  705 
Sn  15-88  10  Cu  84*32  ..  307  ...  749 
8n  1103  15  Cu  88-97 ..  402  ...  768 
8n  8-51  20  Cu  91-40  ..  466  ...  778 
Sn     6-83    25  Cu    93  17  .. 475  ...  784 


BISirUTH  AND  ANTIMONY. 

Formula  of  the  alloys     Silvers  1006. 
and  percentage.  Found.  Calc. 

Bi~62-26-f  8b=37-74  . .  62  ...  1 10 
Bi  45-21  2  8b  64  79  ..  76...  132 
Bi  35-48  3  8b  64-52  . .  80  ...  145 
Bi  29-20  4  8b  70-80  ..  96  ...  15* 
Bi    24-81    5  8b    75-19  ..  108  ...  159 


The  influence  of  excess  of  equivalents  of  lead  is  not  so  striking. 
The  alloys  of  zinc  and  copper  do  not  offer  the  distinctive  degrees  of 
conductibility  that  the  alloys  of  copper  and  tin  or  bismuth  and  anti- 
mony present ;  but  this  may  be  due  to  the  conducting  powers  of  cop- 
per and  zinc  being  within  a  few  degrees  of  each  other. 


ANTIMONY  AND  LEAD. 

Formula  of  the  alloys     Silvers  1000. 
and  percentage.  Found.  Calc. 

Sbs38-39-f  2  Pb=6l-6l . .  190  ...  251 
Sb  23*68  4  Pb  76-32  . .  204  . . .  265 
Sb  17-20  6  Pb  82-80..  221  ...  271 
8b  13-48  8  Pb  86-52..  219  ...  274 
Sb     1108    10  Pb    88-92..  230  ...  276 


COPPER  AND  ZINC. 

Formula  of  the  alloys     Silver  e=  1 000. 
and  percentage.  Found.  Calc. 

Cu  =  49-32-f  Zns  50-68  ..  688  ...  7 1 8 
Cu  32-74  2  Zn  67-26  . .  428  . . .  687 
Cu  24-64  3  Zn  75-36  . .  631  ...  672 
Cu  19-57  4  Zn  80-43  . .  589  . . .  663 
Cu    16-30    5  Zn    83  70  . .  595  . . .  657 


It  is  probable  that  Cu  2  Zn,  and  Cu  3  Zn  are  definite  compounds, 
for  not  only  have  they  a  special  conducting  power  of  their  own  far 
below  that  of  the  metals  composing  them,  but  also  they  are  perfectly 
crystallized.  The  most  splendid  of  all  the  brass  alloys  is  the  alloy 
Cu  Zn,  which  is  of  a  beautiful  gold  color,  and  crystallized  in  prisms 
often  8  centims.  long.  These  crystals  are  also  interesting  on  account 
of  their  extraordinary  elasticity.  It  is  surprising  that  so  cheap  an 
alloy  has  not  been  employed  in  commerce,  for  no  commercial  brass 
contains  more  than  30  to  35  per  cent,  of  zinc,  whilst  the  above  con- 
50-68  of  this  metal.   The  only  explanation  appears  to  be  that 
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if  copper  be  alloyed  with  more  than  50  per  cent,  of  zinc,  the  alloys 
formed  do  not  possess  the  color  of  brass,  but  become  white  as  zinc; 
and,  therefore,  manufacturers  have  never  tried  to  unite  these  metals 
in  the  exact  proportions  given  above.  It  is  remarkable  that  a  varia- 
tion of  a  few  per  cent,  in  the  relative  proportions  of  the  two  metals 
no  longer  yields  the  beautiful  alloy  noticed,  but  only  a  white  and 
comparatively  useless  one. 

Alloys  with  an  excess  of  copper  gave  the  following  results  :— 
Zn  2  Cu,  found  621  (silver- 1000),  calculated  748;  Zn  3  Cu,  found 
630,  calculated  764 ;  Zn  4  Cu,  found  666,  calculated  770 ;  Zn  5  Cu, 
found  715,  calculated  780.  They  also  thought  it  useful  to  analyje 
the  following  commercial  alloys  and  determine  their  respective  con- 
ducting powers,  and  the  results  obtained  were — Yellow  brass  (Cu= 
64+ Zn— 56),  found  558  (silver— 1000),  calculated  712;  pumps  and 
pipes  (Cu=80  +  Sn— 5-f  Zn-7*5-hPb— 7-5),  found  426,  calculated 
707 ;  mud  plugs  (Cu-  80  +  Sn  =  10  +  Zn),  found  394,  calculated  754: 
large  bearings  (Cu  =  82  05  +  Sn= 12-82  +  Zn=5-13),  found  345,  cal- 
culated 751.  It  is  extraordinary  to  find  what  a  low  conducting  power 
these  alloys  possess ;  for,  with  the  exception  of  u  yellow  brass,"  they 
do  not  conduct  heat  better  than  wrought  and  cast  iron ;  this  is  due  to 
the  impurity  of  the  metals  employed,  and  shows  the  advantage  that 
there  will  be  in  substituting  for  them  some  of  the  much  cheaper  alloys 
above  described.  The  second  part  of  the  paper  on  "  Amalgams"  will 
shortly  be  published. 



Proximate  Analysis  of  Coal  Tar.  By  Mr.  Crace  Calvebt. 

From  a  communication  addressed  by  this  gentleman,  and  read  before 
the  Academy  of  Sciences  of  Paris,  we  extract  the  following  account  of 
the  constitution  of  coal  tar  from  different  kinds  of  coals : 


Beniine.'carbolic 
|  acid. 

Paraffine. 

Naphtaline. 

Neutral 
hydrates  of 

Pitch. 

Boghead, 

12 

3 

41 

0 

30 

14 

Cannel, 

9 

14 

0 

15 

40 

22 

Newcastle, 

2 

6 

0 

58 

12 

23 

Staffordshire, 

5 

9 

0 

• 

22 

36 

29 

Of  these  substances,  he  remarks,  that  the  carbolic  acid  alone  pos- 
sesses any  practical  amount  of  antiseptic  power.  But  he  finds  this 
substance  in  so  small  a  proportion  as  T  very  valuable  as  a  preserva- 
tive against  offensive  putrefactions.  He  states  that  the  skin  of  an 
animal  rubbed  with  carbolic  acid  on  the  inside,  remained  free  from 
vermin  for  several  years. 

M.  Chevreul  reminded  the  audience  that  the  carbolic  acid  has  also 
been  known  under  the  name  of  Phenol,  Phenic  acid,  Phenic  alcohol, 
hydrate  of  phenyle. 
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Particulars  of  the  Steamer  Champion. 
Hull  built  by  Harlan  &  Hollingsworth  &  Co.,  Wilmington,  Dela- 
ware. Machinery  by  Allaire  Works,  New  York. — Owner,  C.  Vander- 
bilt. — Intended  service,  Pacific  Ocean. 


Hull. — 

Length  on  deck,  from  fore  part  of  stem  to  after  part  of 
•tern  post,  above  the  spar  deck, 
"     at  load  line,   .  •  • 

Breadth  of  beam,  molded,. 
Frames— apart  at  centres,  18  and  20  inches — 

"         sketch  of  shape  |— depth  4  ins — width  1$  ins. 
Plates — 15  strakes  from  keel  to  gunwale. 

"       thickness,  |.  |,  J,  and  7- 1 6th  inches. 
Cross  8oors— 22  ins.  high  and  8  inn.  apart— £  and  9-16ths 

inches  thick,  and  capped  with  angle  iron. 
Keel  U — depth  7  ins.,  dimensions  S-16tbs. 
Rivets— diameter  J  inchea — apart  2$  inches — single  and 

double  riveted. 
Depth  of  hold, 

"  to  spar  deck,  ■  * 

Length  of  engine  room,       .  •  • 

Draft  of  water  forward  and  aft, 

Tonnage,  .  .  1490. 

Area  of  immersed  section  at  load  draft  of  10  ft,  316  sq.  ft. 


242 

235 
35 


fect. 


18 
25 
66 
10 


2  inches. 
10  •* 


Contents  of  bunkers  in  tons  of  coal. 
Masts  two— Rig— Foretopsail  schooner. 

Esgineb. — Vertical  beam. 

Diameter  of  cylinder,  .  • 
Length  of  stroke, 

Maximum  pressure  of  steam  in  pounds, 
Maximum  revolutions  at  above  pressure, 
Cut-off— half  stroke. 
Weight  of  engines, 

B  oi  lb  as. — Two — Return  flued. 

Length  of  boilers,  * 
„     ,  .  (  Furnace, 

Breadth  •  I  Shell, 

Height       "       exclusive  of  steam  chimney, 


600. 


42  inches. 
10  feet. 


.  30. 
20. 

340,000  lbs. 


24  feet. 
10 

9 

9   •«  6 


6  inches. 
6  " 

u 


Weight       *'        with  water, 
Number  of  furnaces,  . 
Breadth  44 
Length  of  grate  bars,  . 

Number  of  flues, 
Internal  diameter  of  flues, 


190,000  lbs. 
(2  in  each.)  4. 


4 
7 


8 
1 


above  5. 
below  1 0. 
C  below  2  of  21  ins.  &  8  of 
(  above, 


Length  of  flues, 

Heating  surface,  • 
Diameter  of  smoke  pipe, 
Height  *•        above  grates, 

Consumption  of  coal  per  hour, 

Paddle  Wheels  — 

Diameter  over  boards,  • 
Length  of  blades, 
Depth  " 
Number  *' 


i  above, 
(  below, 


2491  sq.  feet. 


one  ton. 


I 
17 
11 

5 
56 


<< 


13 

54 
M 

10 


« 
<< 
<< 
« 


6  inches. 
18  " 


26. 


Remarks. — One  independent  steam,  fire,  and  bilge  pump — boil- 
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era,  chimney,  and  smoke  pipe  protected  from  communicating  fire,  by 
felt  and  iron.  Three  bulkheads  ;  12  fore  and  aft  keelsons — 2  of  42 
inches  high  by  -j^ths  thick,  and  10  of  20  inches  high  by  Js  and  J  ins. 
thick.  Stringers  on  main  deck  14  by  J  ins.  Deck  clamps  L  26  by  | 
inches ;  79  state  rooms;  315  steerage  berths.  Date  of  trial,  Septem- 
ber, 1859.  C.  H.  H. 


For  the  Journal  of  the  Franklin  Institute. 

Particulars  of  the  Steamer  R.  R.  Cuyler. 

Hull  built  by  Samuel  Sneden.  Machinery  by  Allaire  "Works,  New 
York.    Intended  service,  New  York  to  Savannah. 
Hull— 

Length  on  deck,       .  .  .  235  feet. 

Breadth  of  beam,  .  .  •  f~ 

Floor  timbers — at  throat  molded  14  ins., aided  10  and  12  ins. 
Frame* — apart  at  centres  24  inches. 

strapped  with  diagonal  and  double  laid  iron  straps 
4  by  |  inches. 

Depthofhold,         .  .  .  IS    «  6 

"  to  spar  deck,  .  23    "  3 

Length  of  engine,  boiler,  and  coal  space,  .  66  " 

Draft  of  water  at  load  line,    .  .  18  " 

"  below  pressure  and  revolutions,       .  18  " 

Area  of  immersed  section  at  this  draft,        548  sq.  ft. 

Tonnage,  custom  hduse,  1600. 

Contents  of  bunkers  in  tons  of  coal,  150. 

Masts  and  rig — Foretopsail  schooner. 

Ehoisbs— Vertical  direct. 

Diameter  of  cylinder, 
Length  of  stroke, 
Maximum  pressure  of  steam  in  pounds,  25. 
Cut-off  at  one  half  stroke. 

Maximum  revolutions  per  minute,  .  45. 

Boilbbs — Two — Horizontal  tubular. 

Length  of  boilers,        .  .  .  17  feet  4  inch**. 

Breadth       "  .  13    «  6  " 

Height       "       exclusive  of  steam  chimney,         .  13   **  9  u 

Number  of  furnaces,    •  .  6. 

Breadth  of  furnaces,  .  .  3    K1I  44 

Length  of  grate  bars,  .  .  7    "  6  ** 

Number  of  tubes,  .  .  288. 

Internal  diameter  of  tubes,  .  ■  4  M 

Length  of  tubes,  .  .  14  " 

Heating  surface,  (fire  and  flues,)        .       6285  sq.  ft. 

Diameter  of  smoke  pipes,       .  .  4    ««   4  ** 

Height  «  21  « 

Description  of  coal,  .  Anthracite. 

Draft.    .  .  .  Natural. 

Consumption  of  coal  per  hour,  0-71  tons. 

Propbllbb.— 

Diameter  of  screw,  .  .  .16  feet. 

Length  of  blades,  .  .  •  4    "  9J 

Pilch  of  screw,  .  .  •       22    M  6 

Number  of  blades,  .  .  4. 

C.  H.  UL 
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Particulars  of  the  Steam  Ferry  Boats  Marion  and  Gen.  Warren. 

Hulls  built  by  Rosevelt  &  Joyce.  Machinery  by  Novelty  Iron  Works, 
New  York.  Intended  service,  New  York  to  Brooklyn. 
Hull. — 

Length  on  deck,  from  fore  part  of  stem  to  after  part  of 

stern  post,  above  the  spar  deck,  . 
Breadth  of  beam  at  midship  section,  . 
Floor  timbers,  at  throat — molded,  13  ins. — tided,  b\  ins. 
Frames— apart  at  centre*,  24  ins. 

Depth  of  hold  to  spar  deck,  .  .  .12 

Length  of  engine  and  boiler  space,  .  .  59 

Draft  of  water  at  load  line,  .  .  .  6 

Draft  of  water  at  below  pressure  and  revolutions,  .  6 


142  feet 
33  » 


6  inches. 


n 
« 


Area  of  immersed  section  at  this  draft, 
Tonnage,  custom  house, 

Engine. — Vertical  beam. 

Diameter  of  cylinder, 
Length  of  stroke, 

Maximum  pressure  of  steam  in  pounds, 
Cut-off,  at 

Maximum  revolutions  per  minute,  , 
Weight  of  engines  and  wheels  in  pounds, 

Boiub.— One— Cylinder,  with  drop  return  flues. 

Length  of  boiler. 

Weight       *«    without  water,  tit  pound*, 
Number  of  furnaces, 
Urcadth  " 
Length  of  grate  bare,  . 
Number  of  flues, 
Internal  diameter  of  flues,    .      14  of  14  ins.,  2  of  24  ins. 

Heating  surface  (6re  and  flue), 
Diameter  of  smoke  pipe, 
Height  •«         from  top  of  boiler, 

Description  of  coal, 
Draft, 

PlDDLI  WrJIBXS.— 

Diameter,      .  . 
Length  of  blades, 
Depth 
dumber 


170  sq.  ft. 
.  521. 


25. 


63,700. 


31,159. 
3. 


16. 


1198  sq.  ft. 


Bituminous. 
Natural. 


38  inches. 


9  feet 
4  " 

25  feet. 


6 


3 
6 


13 
11 

3 
40 


« 


« 


10  inches. 
10  " 


5 

3* 


« 


18  feet 
8  - 


6  inches. 


18*. 


24  " 
C.  H.  H. 


Straw  Matting. 

The  Abbe  Moigno  notices  in  the  Cosmos  the  introduction  of  a  new 
article,  which  is  a  tissue  of  straw,  made  of  indefinite  length,  and  of 
any  breadth  not  greater  than  one  metre,  yards.)  It  is  made  by 
uniting  plaits  of  the  straw  by  thread  of  preserved  hemp  or  galvanized 
on  tin  wires.  The  fabric  is  made  in  a  loom,  and  at  the  rate  of  100  sq. 
yards  per  day  by  a  single  skilled  workman.  These  mattings  are  ex- 
tensively used  to  protect  the  vineyards  and  gardens,  and  experience 
seems  to  show  that  they  form  a  very  valuable  improvement. 

Cosmos,  1st  July,  1858,  p.  8. 
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Particulars  of  the  Steam  Ferry  Boats  Ethan  Allen  and 

Commodore  Perry, 

Hulls  built  by  Thomas  Stack,  Williamsburgh.  Machinery  by  Nov- 
elty Iron  Works,  New  York.  Intended  service,  New  York  to  Brook- 
lyn. 

Hull. — 

Length  on  deck,  from  fore  part  of  stem  to  after  part  of 

stern  post,  above  the  spar  deck,        .  .144  feet    6  inches. 

Breadth  of  beam,       .  .  .  33  •* 

Floor  timberi,  at  throat — molded,  13  ins. — tided,  5J  ins. 
Frames— apart  at  centres,  24  inches. 

Depth  of  hold,  .  •  12  " 

Length  of  engine  and  boiler  space,  .  .  69   "     6  ** 

Draft  of  water  at  load  line,   .  .  .       6  *' 

"  below  prcMure  and  revolutions,    .  6  «« 

Area  of  immersed  section  at  this  draft,  .  170  sq.  ft. 
Tonnage,  .  .  .  627. 

Engikb. — Vertical  beam. 

Diameter  of  cylinder,  .  .  .38  inches. 

Length  of  stroke,      .  .9  feet. 

Cut-off  at,      .  .  .  4    *«     6  " 

Maximum  pressure  of  steam  in  pounds,  .  26. 

"       revolutions  per  minute,    .  .  28. 

Weight  of  engines  in  pounds,  .  63,700. 

Boiler  One — Drop  0ued. 

Length  of  boilers.      .  .  .25  feet, 

Breadth       "  .  .  9  - 

Weight      "      without  water,      .  31,159  lbs. 

Number  of  furnaces  .  .  2. 

Width  "  .  .  3  "    10  inches. 

Length  of  grate  bars,  .  .  6  **    10  44 

Number  of  flues,       .  .  .16. 

Internal  diameter  of  flues,     .      14  of  14  ins.,  2  of  24  ins. 

Length  of  flues,  J  ^      #  _  .     11   -     3}  « 

Heating  surface,        .  .  1198  sq.ft. 

Diameter  of  smoke  pipe,  .   •  .  .      3  M 

Height  .  .  .  40  " 

Description  of  coal,  .  •  Anthracite. 

Draft,  .  •  .  Natural. 

■ 

Pajdlb  Whkkls. — 

Diameter,      •  .  .  .18  feet    6  inches. 

Length  of  blades,      .  .  .  8  " 

Depth         »»  .  .  2  « 

Number  •  .  .      18.  C.  H.  H. 


Persistent  Activity  of  Light 

In  former  numbers  of  our  Journal  we  have  given  an  account  of  the 
extraordinary  experiments  of  M.  Niepce  de  St.  Victor,  by  which  it 
was  shown  that  when  a  sheet  of  paper  impregnated  with  certain  sub- 
stances, (t.  6.  tartaric  acid,)  is  exposed  to  the  solar  light  and  then  en- 
closed in  a  perfectly  tight  box,  a  photographic  action  takes  place,  by 
which  pictures  may  be  printed  as  though  in  the  light. 

This  subject  has  been  farther  investigated  by  M.  l'Abbe  Laborde, 
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who  is  led  by  his  experiments  to  conclude  that  the  active  agent  "is  an 
emanation,  not  a  radiation." 

The  following  are  two  of  his  experiments : 

I.  The  sensitive  paper  was  partly  covered  by  a  glass  plate  in  con- 
tact with  it;  another  plate  of  glass  or  ivory  was  placed  across  the  first, 
so  as  to  oppose  the  direct  radiation  from  the  part  which  it  covered,  but 
not  to  the  circulation  of  any  vapors  emanated ;  when  the  box  was  open- 
ed, the  paper  was  found  evenly  blackened  throughout,  except  under 
the  glass  in  contact  with  the  paper. 

if.  The  box  containing  the  insolated  sheet  was  left  for  four  hours 
in  a  warm  place.  M.  Laborde  then  opened  it  carefully,  and  holding 
the  opening  downwards,  gently  withdrew  the  sheet;  then  quickly  fix- 
ing the  sensitive  paper  upon  the  cork,  he  re-closed  the  box  and  placed 
it  in  a  cool  place.  When  it  was  again  opened,  after  twelve  hours,  the 
sensitive  paper  was  found  blackened,  notwithstanding  the  absence  of 
the  insulated  sheet. — Cosmos. 


Jot  the  Journal  of  the  Franklin  Institute.  ^ 

Further  Performance  of  the  II.  S.  Steam  Sloop  "  Wyoming.'' 
In  the  last  number  of  this  Journal  (p.  267),  the  results  of  the  engi- 
neers* trial  trip  of  this  ship  were  given.  Since  which,  the  ship  having 
departed  on  a  cruise  to  the  Pacific,  the  capacity  of  her  machinery  was 
tested  in  the  Delaware  Bay,  and  the  result  reported  from  the  Break- 
water. On  this  occasion,  the  coal  used  was  "  Broad  Top,"  mined  in 
Pennsylvania,  a  "  semi-bituminous  "  coal,  free  from  sulphur,  emitting 
no  smoke  except  when  freshly  fired,  and  of  free  burning  properties. 
The  draft  of  the  ship  was  greater  than  on  the  previous  trial,  viz : — 

Forward,  13  feet  3  inches. 

Aft,  13  "   4  " 

During  the  passage  down  the  Delaware,  the  following  is  the 
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Coal 
pounds. 


3136 
3584 
1702 
1000 
1240 
1755 


H-0 


1897 


Revolutions 
per  minute. 


67- 1 
730 

75-  1 
730 

76-  1 
690 
75-3 
692 


72-3 


Average  H.  P.  developed  in  whole  time,  . 

"      coal  per  H.  P.  per  hoar,  in  pounds, 
H  ighest  H.  P.  developed  by  indicator  diagram, 

•*  number  of  revolutions  per  minute,  85. 
All  the  furnaces  (14)  were  in  use  during  this  time. 
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791*54  (calculated.) 

2-40  including  spreading  fires. 
1089*7  at  80£  revolutions. 
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The  following  diagrams  show  the  performance  of  the  engines  at  the 
time  the  above  power  was  indicated. 

Forward  Engine. 


(Full  lines.) 

Date  and  hoar,  Oct.  5,  I -ft  P.  M. 
Revolution!  per  minute,    80  5 


Pressure  of  steam, 

Throttle  valve, 

Vacuum, 

Cut-off, 

Mean  pressure, 

Indicated  H.  P., 


270 
wide. 

23-5 
15  ins. 

2209 
628-88 


Aflcr  Engine. 

(Dotted  lines.) 

Date  and  hour,  Oct.  5,  15  P.  M. 
Revolutions  per  minute,  80-5 

Pressure  of  6team,  27*0 

Throttle  valve,  wide. 

Vacuum,  23-5 

Cut-off,  16  int. 

Mean  pressure,  23-22 

Indicated  H.  P.,  559-89 


The  speed  of  the  ship  at  the  above  deep  draft  (having  266  tons 
coal  on  board  at  starting),  was  10*68  geographical  miles  per  hour,  and 
when  the  above  cards  were  taken,  the  log  showed  a  speed  of  11*2.5 
knots  per  hour.   The  slip  of  the  screw  averaged  20*6  per  cent. 

On  the  outward  trip  to  Charleston  reported  in  the  last  number  of  the 
Journal,  the  slip  was  16  per  cent.,  the  ship  drawing  on  an  average  13 
feet  aft,  12  feet  forward. 

On  the  homeward  trip  the  slip  was  19*1  per  cent.,  the  ship  drawing 
on  an  average  12  feet  8  inches  aft,  11  feet  10  inches  forward. 

It  would  thus  appear  that  at  sea  the  slip  would  average  in  smooth 
weather  and  half  coal  in,  about  17  to  18  per  cent. 

Evaporation  of  the  Boilers. 

By  reference  to  the  indicator  diagram  taken  during  the  homeward 
passage  from  Charleston  (vide  p.  271),  and  to  that  of  the  after  engine 
at  the  same  time  (not  published),  it  appears  that,  by  averaging  all 
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four  ends,  the  actual  point  of  cutting  off  was  10*2  inches,  and  the 
initial  pressure  of  steam  entering  the  cylinders,  15*3  pounds  above  the 
atmosphere,  of  which  the  volume  is  880. 

The  total  clearance  and  space  in  ports  for  each  end  equals  1*9 
inches  of  stroke. 

The  volume  of  steam  used,  hy  the  diagrams,  was  therefore  10*2-f 
1-9— 121  inches  of  stroke,  or  for  four  ends,  12-1  X 4—48*4  inches; 
and,  as  the  area  of  each  cylinder  is  1964  sq.  inches,  the  volume  was 
1964  x  48*4  X  72  revolutions =68441 04  cubic  inches =3960  cubic  feet 
of  steam;  V8eo0-=4-50  cubic  feet x 62*5— 281*5  pounds  of  water  per 
minute. 

The  coal  consumed  averaged  2*73  pounds  per  hour  per  H.  P.,  or 

2*73x640*8   001-        ,  .    .     „  281*5, 

 ^  —29*15  pounds  per  minute.   Hence  29-i5,==  pounds 

of  water  evaporated  by  one  pound  of  fuel. 

By  the  diagrams  given  above,  the  mean  point  of  cutting  off  in  all 
four  ends  was  13*7  inches;  and  the  mean  entering  pressure,  22*8 
pounds  above  the  atmosphere,  of  which  the  volume  is  717.  Hence 

13*7  +  1-9-15-6  x 4x1964x80*5    ctynn    ..  ,  ^  ,  , 

 17°8  ™        °  steam  per  min- 

5709 

ute ;  -y^Y  —  7*404  x  62-5—462*75  pounds  of  water  per  minute. 

As  this  trial  was  too  short  to  indicate  the  correct  hourly  consump- 
tion of  fuel,  the  rate  per  u.  P.  per  hour  may  be  assumed  as  the  same 
as  previously  found,  viz :  2*73  pounds ;  and  the  consumption  would 

.      .    1088*7  h.  p.  x  2*73    ia  _       ,    t     _  . 
then  be   ^  =49*5  pounds  of  coal  per  minute.  There- 

462*75 

fore  ^  =9-32  pounds  of  water  per  pound  of  fuel,  as  the  rate  of 
evaporation. 


Q-ilding  Textile  Fabrics.* 

Gold  stuffs  are  generally  manufactured  by  weaving  gold  thread, 
which  renders  the  tissue  stiff  and  heavy.  M.  Burot  has  just  discover* 
ed  a  method  of  gilding  stuffs  by  means  of  electrical  agency.  The 
piece  to  be  gilt,  whether  made  of  silk  or  any  other  material,  is  dipped 
into  a  solution  of  nitrate  of  silver  and  ammonia;  after  remaining  in 
this  solution  a  couple  of  hours,  the  stuff  is  taken  out,  and  when  dry 
exposed  to  a  current  of  puro  hydrogen  gas,  which  reduces  the  salt, 
and  leaves  the  silver  in  a  metallic  state  on  the  stuff.  A  silvered  sur- 
face is  thus  obtained,  which  is  easily  gilt  over  by  the  usual  gal  van  o- 
plastic  methods.  Beautiful  specimens  of  gilt  and  silvered  lace  were 
exhibited  in  London  some  five  years  since.  They  were  of  French  ori- 
gin, but  the  process  was  not  made  known. 

*  from  the  Loud.  Mechanic*'  Mtgnilne,  Jamuaxj,  185ft. 
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Remark*  on  the  Aurora  of  August  28f  A,  1859. 
By  Benjamin  V.  Marsh. 

In  this,  as  in  other  great  auroral  displays,  there  were  evidently  two 
systems  of  bodies  or  appearances  situated  in  planes  nearly  at  right 
angles  to  each  other. 

First.  Horizontal  bands  of  dense  whitish  cloud,  stretching  across 
the  heavens  in  nearly  an  cast  and  west  direction,  in  the  form  of  arches. 

These  were  few  in  number;  but  the  spaces  between  them  were  mostly 
occupied  by  numerous  fragments  and  narrow  irregular  streams  of  the 
same  material,  running  parallel  to  the  bands — the  whole  forming  a 
kind  of  luminous  curtain,  covering  more  than  three-fourths  of  the 
visible  heavens,  leaving  only  segments  of  clear  sky  near  the  northern 
and  southern  horizons. 

Second.  Vertical  "  streamers  "  of  great  brilliancy  and  splendor  in 
the  form  of  columns  having  their  bases  in  the  horizontal  curtain,  and 
extending  up  from  it  to  immense  heights,  and  visible  through  the  lu- 
minous curtain. 

A  scene  changing  so  frequently  and  rapidly,  was,  of  course,  very 
unfavorable  for  accurate  measurements,  but  fortunately  the  southern 
margin  of  the  luminous  curtain,  as  seen  from  Philadelphia  and  vicin- 
ity, remained  well  defined  and  nearly  stationary  for  more  than  three- 
quarters  of  an  hour,  commencing  at  half  past  8  o'clock  or  earlier,  thus 
affording  a  good  opportunity  for  determining  its  position. 

As  to  its  elevation  above  the  southern  horizon  during  this  interval, 
I  have  the  following  information  : — 

1.  At  Newburyport,  Mass.  Latitude  42°  48}'. 

An  article  signed  "P,"  in  the  Newburyport  Herald  of  August  30th, 
in  the  course  of  a  careful  and  detailed  account  of  its  progress,  says 
that  at  9  o'clock  (8}  Philadelphia  time),"  Lambda  Scorpii  marked  its 
southern  border." 

The  altitude  of  Lambda  Scorpii  at  9  o'clock  at  Newburyport  was 
5}  degrees ;  and  a  great  circle  passing  through  this  star  at  that  time, 
and  cutting  the  horizon  at  the  east  and  west  points,  crossed  the  meri- 
dian at  an  altitude  of  6  degrees,  which  must  correspond  very  nearly 
to  the  altitude  of  the  highest  point  of  the  margin  of  the  curtain 
above  the  southern  horizon. 

2.  At  New  Haven,  Conn.  Latitude  41°  18'. 

Prof.  C.  S.  Lyman  and  Mr.  £.  0.  Uerrick  ascertained  its  minimum 
elevation  between  half  past  8  and  9  o'clock  to  be  from  10 J  to  12  de- 
grees. 

3.  At  Burlington,  N.  J.  Latitude  40°  5'. 

Samuel  J.  Gummere  estimated  its  altitude  between  half  past  8  and 
9,  to  be  from  18  to  20  degrees,  but  made  no  measurements. 

4.  At  Philadelphia.  Latitude  89°  57'. 

Soon  after  half  past  8,  Charles  J.  Allen  carefully  noted  its  position 
between  two  fixed  objects,  and  afterwards  ascertained  by  actual  mea- 
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sureraent  that  this  gave  an  elevation  of  about  22J  degrees  above  the 
southern  horizon. 

5.  At  Sandy  Spring,  Md.  Latitude  39°  9'. 

Prof.  Benjamin  Hallo  well  of  Alexandria,  says,"  the  elevation  of  the 
southern  margin  of  the  luminous  curtain  above  the  southern  horizon, 
I  thought,  and  mentioned  to  those  with  me,  was  about  the  meridian 
altitude  of  the  equator,  say  51  degrees.*' 

Assuming  the  direction  of  the  southern  margin  of  the  curtain  to 
have  been  due  east  and  west,  and  calculating  its  height  and  position 
from  the  above  data,  I  find  the  following  results. — 
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6, 

44 
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New  Haven 
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38  41 
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61, 

<< 

Burlington 
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44 

32-8 
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44 

61, 

«< 

Philadelphia 

224. 

44 

36  5 

38  44 
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47-1 

38°  18*' 

The  above  table  is  intended  to  exhibit  the  whole  range  of  results 
from  the  preceding  data,  but  the  following  arc,  no  doubt,  the  most 
reliable  items. 


HEIGHT  IV 
MILKS. 

LAT.  SOUTH. 
■  AROIX. 

Newbury  port  6,  and  New  Haven  11*,  give, 

6.   *•  Philadelphia  224,  » 
New  Haven  11*,  «          "         224,  " 

41-3 

43-  2 

44-  6 

38°  394' 
38  31 
38  28 

Average, 

430 

38°  33' 

The  position  of  the  corona  has  usually  been  observed  to  correspond 
with  that  of  the  pole  of  the  dipping  needle  (which,  at  Philadelphia,  is 
about  18  degrees  south  of  the  zenith),  indicating  that  the  tops  of  the 
streamers  arc  inclined  southward,  at  an  angle  of  18  degrees  from  a 
vertical  position. 

30» 
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Assuming  this  to  have  been  true  in  this  instance,  and  that  the  stream- 
ers had  their  bases  in  the  curtain  at  the  height  of  48  miles,  observa- 
tions made  in  Cuba,  and  published  in  the  "Viario  de  la  Marina  "  of 
August  80th,  give  us  the  means  of  determining  their  position  and 
length. 

At  Havana  no  mention  is  made  of  the  arch  or  curtain  (which  was, 
doubtless,  below  the  Cuban  horizon),  but  the  streamers  are  described 
as  ascending  to  the  height  of  the  pole  star. 

At  Burlington  several  streamers  were  observed  issuing  from  the 
southern  side  of  the  corona,  but  none  approached  within  45  degrees 
of  the  southern  horizon.  Therefore  their  bases,  if  only  about  43  miles 
high,  could  not  have  been  south  of  the  39th  parallel  of  latitude.  The 
entire  absence  of  auroral  light  below  the  arch,  proves  these  to  have 
been  the  only  streamers  south  of  Burlington  in  this  longitude,  and, 
consequently,  that  they  were  probably  the  identical  streamers  seen  in 
the  north  by  the  Cubans. 

Supposing,  then,  that  they  sprang  from  the  curtain  in  latitude  39°, 
and  that,  as  seen  from  Havana,  they  had  an  elevation  equal  to  that  of 
the  pole  star,  I  find  their  length  578  miles,  and  that  their  tops  were 
situated  nearly  in  latitude  36°  47',  at  a  vertical  height  of  596 J  miles. 

This  would  give  Norfolk  as  the  most  southern  point  at  which  the 
streamers  would  appear  to  reach  the  zenith — the  display  at  all  places 
further  south  being  confined  to  the  northern  heavens. 

Among  the  most  constant  features  of  the  display  at  Burlington, 
were  two  large  irregular  masses  or  patches  of  light,  remaining  pretty 
nearly  stationary  during  most  of  the  evening,  one  in  the  east,  and  the 
ether  about  15  degrees  north  of  west,  each  at  an  elevation  of  from  10 
to  20  degrees  above  the  horizon,  varving  greatly  in  color  and  bright- 
ness, but  evidently  sympathizing  with  each  other  in  all  their  changes. 

The  east  and  west  bands  seemed  to  terminate  in  these  masses  which 
were  evidently  the  places  of  convergence  of  the  parallel  streams  com- 
posing the  curtain,  but  their  brilliancy  and  the  variety  of  their  colors 
were  Tar  too  great  to  be  due  to  these  whitish  streams  alone. 

Prof.  B.  Hallowell,  of  Alexandria,  says,"  There  appeared  to  be  two 
foci  of  auroral  light  maintaining  pretty  nearly  a  constant  position  the 
greater  part  of  the  evening,  but  varying  materially  in  color  at  differ- 
ent times,  and  also  in  the  number  and  brightness  of  the  streamers 
issuing  from  them.  We  thought  one  of  them  was  a  little  north  of  west, 
and  the  other  a  little  south  of  east.  I  should  judge  the  centre  of  each 
to  have  been  about  10  degrees  above  the  horizon." 

The  Steubenville  Ohio  Journal,  of  August  80th,  speaks  of  "  the  two 
centres  in  the  north-east  and  the  north-west,  with  a  fitful  gleam  be- 
tween them." 

In  England  the  lights  in  the  north-east  and  south-west,  particularly 
the  latter,  attracted  general  attention,  and  were,  in  some  instances, 
.supposed  to  arise  from  a  great  conflagration  ;  and  various  accounts  in 
this  country  refer  to  the  luminous  clouds  in  the  east  and  west;  from 
all  which  it  is  evident  that  the  phenomenon  was  not  local  but  general. 

At  Burlington,  during  a  considerable  time  (probably  thirty  minutes 
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and  perhaps  much  longer),  preceding  half  past  9,  a  segment  10  or  15 
degrees  in  height  over  the  northern  horizon,  was  perfectly  free  from 
the  aurora,  showing  the  limit  of  the  curtain  in  that  direction.  This 
margin,  however,  was  neither  so  regular  nor  so  well  defined  as  the 
southern. 

The  correspondent  "P,"of  the  Newburyvort  Herald,  already  quoted, 
says, "At  a  quarter  before  10  "  (9 J  Philadelphia  time),  "the  northern 
border  of  a  luminous  arch  passing  from  east  to  west,  was  marked  by 
Nu  in  the  right  foot  of  the  Swan,  while  the  whole  southern  and  south- 
western heavens  were  glowing  with  streamers  rushing  to  the  elevated 
pole  of  the  magnetic  dip,  the  whole  northern  heavens  being  entirely 
destitute  of  auroral  light,*' 

Since  Nu  Cygni  was  then  nearly  in  the  zenith,  it  appears  from  the 
above  that,  previous  to  half  past  9,  Philadelphia  time,  the  northern 
border  of  the  curtain  was  vertical  over  Newburyport.  Consequently 
the  total  width  of  the  curtain  at  this  time,  must  have  been  only  four 
and  a  half  degrees  of  latitude,  or  about  315  miles. 

In  England  the  prevalence  of  clouds  interfered  with  complete  ob- 
servations, but  from  the  London  Times  we  learn  that  Mr.  Lowe  noted 
a  splendid  display  at  half  past  2  (corresponding  with  half  past  9, 
Philadelphia  time,  its  period  of  maximum  brilliancy  in  this  country, 
and  thus  proving  the  phenomena  to  be  identical),  and  that  an  observer 
at  Brighton  saw  a  band  stretching  from  south-west  to  north-east  by 
east. 

At  Stockton,  California,  the  San  Joaquin  Republican  of  August 
31st,  says, "  It  appeared  about  9  o'clock  as  a  faint  white  light  com- 
mencing about  north  and  extending  to  about  east  by  north.  In  about 
10  minutes  later  great  streams  of  red  and  blue  shot  up  all  along  the 
north-eastern  horizon,  but  they  appeared  to  shoot  up  highest  about 
midway  of  the  light." 

A  consideration  of  all  the  preceding  statements  seems  to  justify  the 
conclusion  that  the  luminous  horizontal  curtain  was  in  the  form  of  a 
ring,  the  centre  of  which  was  probably  situated  in  or  near  the  north- 
ern part  of  Davis'  Straits — its  direction  having  been  shown  to  be 
nearly  north-west  from  England,  a  few  degrees  east  of  north  from 
Philadelphia,  and  north-east  from  California — that  this  ring  was  about 
43  miles  from  the  earth,  and  that  its  width,  previous  to  half  past  9 
o'clock,  was  about  315  miles;  and  furthermore,  that  from  various 
points  on  its  surface,  arose  splendidly  illuminated  vertical  columns  sev- 
eral miles  in  diameter,  and  near  600  miles  high,  and  that  these  col- 
umns were  at  all  times  at  very  considerable  distances  from  each  other 
— one  streamer  for  every  five  hundred  square  miles  being  more  than 
sufficient  to  satisfy  all  observations. 

We  have,  therefore,  overlying  the  annular  curtain,  an  annular  stra- 
tum or  zone  550  miles  in  thickness,  composed  entirely  of  vertical 
streamers,  the  whole  forming  a  thick  ring  having  the  curtain  for  its 
lower  boundary;  and  I  think  it  is  to  these  vertical  streamers  that  we 
must  look  for  the  cause  of  the  fixed  masses  of  light  in  the  east  and 
-west. 
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It  will  be  recollected  that  these  were  conspicuous  during  nearly  the 
whole  evening,  although  the  display  of  streamers  was,  during  a  great 
part  of  the  time,  quite  limited.  Now,  an  observer  at  Philadelphia  in 
looking  north,  looks  across  the  ring  and  through  a  comparatively  mode- 
rate thick ness  of  streamers,  even  when  viewing  a  point  as  much  as  45 
degrees  above  the  horizon ;  but,  in  looking  east  or  west,  he  looks 
through  the  same  lengthwise,  and  consequently  through  a  very  great 
thickness  of  the  streamer-bearing  zone. 

The  result  is,  that  in  the  north  he  sees  an  occasional  streamer  com- 
paratively near  to  him,  and  therefore  distinctly  defined,  while  towards 
the  eastern  horizon  the  light  of  a  great  many  very  distant  streamers 
is  so  completely  blended  as  to  give  the  effect  of  a  diffused  and  steady 
brightness. 

Had  the  curtain  with  its  overlying  stratum  of  streamers  extended 
indefinitely  east  and  west,  the  brightness  would  probably  have  been 
about  the  same  at  the  horizon  (except  so  far  as  affected  by  the  want 
of  perfect  transparency  in  the  atmosphere),  as  at  10  or  20  degrees 
above  it,  the  greater  distance  of  the  streamers  from  the  eye  being 
counterbalanced  by  their  greater  number.  But,  in  this  instance,  the 
curtain  being  in  the  form  of  a  ring  of  comparatively  small  diameter, 
its  curvature  carried  it  greatly  to  the  northward  before  the  whole  thick- 
ness reached  the  horizon — the  southern  margin  of  the  upper  surface 
of  the  ring  only  reaching  the  horizon  when  as  far  north  as  the  centre 
of  the  fixed  light.  Consequently,  south  of  this  point  the  depth  of 
streamers  looked  through  at  the  horizon,  must  diminsh  rapidly  (with- 
out a  corresponding  diminution  at  greater  elevations),  and  the  light 
speedily  vanish. 

This  corresponds  with  the  phenomena  as  observed,  and  we  may  there- 
fore conclude  that  these  "foci"  in  the  east  and  west,  although  coin- 
ciding in  position  with  the  places  of  convergence  of  the  horizontal 
streamers,  derive  their  color  and  brilliancy  chiefly  from  vertical  stream- 
ers, and  that  if  the  streamer-bearing  curtain  had  extended  indefinitely 
northward,  we  should  have  observed  the  same  phenomena  in  that 
direction  also. 

It  should  be  remarked,  that  if  the  centre  of  the  ring  had  the  place 
I  have  assigned  it,  some  changes  must  be  made  in  my  calculations  for 
determining  the  height,  which  will  tend  slightly  to  increase  it. 

The  sudden  projection  of  the  streamers  to  such  vast  heights  from 
the  curtain,  seems  to  bear  a  striking  analogy  to  the  formation  of  the 
tails  of  comets,  and  suggests  the  inquiry  whether  they  arc  not,  in  like 
manner,  the  effect  of  a  repulsive  force. 

\  1) 1 1  »vJel [-fii i (^ctolnjr  ISClif  I&^jJ. 


On  the  Freezing  Point  of  Water  in  Capillary  Tubes. 

Many  years  ago  M.  Donne  showed  that  water  enclosed  in  narrow 
tubes  of  a  substance  capable  of  being  wetted  by  it,  might  be  raised  to  a 
temperature  considerably  above  212°  without  boiling — and  these  expe- 
riments have  been  made  the  basis  of  several  attempts  to  account  for  the 
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explosions  of  steam  boilers.  Mr.  H.  C.  Sorby,  in  a  note  communicated 
to  tbe  London,  Edinburgh,  and  Dublin  Philosophical  Magazine,  com- 
pletes these  researches  by  showing  that  in  capillary  tubes,  the  tem- 
perature of  water  may  be  lowered  far  below  32°  without  freezing  even 
when  the  tubes  are  shaken.  In  tubes  of  from  ^  or  inches  in 
diameter,  the  water  may  be  reduced  to  5°  Fah.,  without  freezing, 
provided  it  be  not  in  contact  with  ice.  These  experiments  go  to  show 
that  these  phenomena  are  caused  by  the  adhesion  of  the  water  to  the 
walls  of  the  tube  interfering  with  its  change  of  state  ;  and  thus  lead 
to  the  belief  that  they  have  no  application  to  water  in  large  vessels, 
Buch  as  steam  boilers. 


New  Disinfecting  Powder. 

MM.  Corne  and  Demeaux  propose  as  a  powerful  disinfectant,  a  mix- 
ture of  powdered  plaster  of  Paris,  with  two  or  three  per  cent,  of  coal 
tar.  M.  Velpeau,  the  celebrated  surgeon,  and  director  of  the  Hospital 
La  Charite,  speaks  of  it  in  the  most  energetic  terms  as  perfectly  suc- 
cessful in  disinfecting  the  most  offensive  ulcers,  (to  which  it  is  applied 
as  a  plaster,)  and  assisted  their  healing ;  and  in  rendering  entirely  in- 
odorous the  masses  of  semi-putresccnt  matters  in  the  dissecting  room. 
So  highly  did  he  think  of  its  value,  that  he  urged  the  Academy  of 
Sciences  to  waive  their  usual  rule  of  awaiting  the  report  of  their  Com- 
mittee, and  to  recommend  the  Minister  of  War  at  once  to  use  it  for  the 
wounded  in  the  late  Italian  war. — Cosmos,  July  22,  1859,  p.  106. 


New  Material  for  Buttons. 

Excellent  buttons  and  even  handsome  cameos  may  be  made  with 
talc  or  steatite,  provided  after  they  are  made  they  be  heated  for  se- 
veral hours  at  a  nearly  white  heat.  By  this  strong  calcination,  the 
steatite  gets  so  hard  that  it  strikes  fire  with  flint,  and  resists  the  best 
tempered  file.  They  may  be  polished  by  emery,  tripoli,  and  jeweler's 
putty;  and  colored  by  mineral  or  organic  matters;  chloride  of  gold 
colors  them  purple ;  nitrate  of  silver,  black ;  exposure  to  the  reducing 
flame  increases  very  much  the  brilliancy  of  the  color. 

Cosmos,  July  22,  1859,  p.  92. 


Coal  Supply  of  Great  Britain.* 

The  coal  fields  of  Great  Britain  yield  nearly  70,000,000  tons  per 
year.  A  better  idea  of  the  immense  commerce  of  England  could  not 
be  formed  than  by  stating  the  fact  that  at  Manchester  and  its  envi- 
rons a  motive  steam  power  equal  to  1,200,000  horses  is  constantly 
maintained,  to  support  which  there  are  consumed  30,000  tons  of  coal 
per  day,  or  9,500,000  a  year.  In  the  manufacture  of  salt  alone,  about 

•From  the  Lend.  Practical  .Mechanic*'  Magazine,  April,  1859. 
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3000  tons  are  consumed  per  day,  or  950,000  a  year.  The  Transatlan- 
tic steamers  from  Liverpool  and  other  ports  consume  700,000  tons  per 
year,  and  the  manufacture  of  gas  absorbs  at  least  10,000,000  tonsjper 
year.  The  export  of  coal  from  England  reached,  in  1858,  6,078,000 
tons.  It  is  estimated  that  England  alone  could  furnish  enough  coal  for 
the  consumption  of  the  whole  of  Europe  for  the  space  of  4000  years. 


FRANKLIN  INSTITUTE. 


Proceedings  of  the  Stated  Monthly  Meeting,  October  20, 1859. 

John  Agnew,  Vice-President,  in  the  chair. 

John  F.  Frazer,  Treasurer. 

Daniel  R.  Ashton,  Recording  Secretary,  P.  T. 

The  minutes  of  the  last  meeting  were  read  and  approved. 

Letters  were  read  from  the  Royal  Geographical  Society,  London ; 
the  K.  K.  Geographischen  Gesellschaft,  Vienna,  Austria ;  and  Capt 
C.  Wilkes,  U.  S.  N.,  Washington,  D.  C. 

Donations  to  the  Library  were  received  from  the  Royal  Geographi- 
cal Society,  and  the  Chemical  Society,  London ;  L.  A.  Huguet-Latoar, 
Esq.,  Montreal,  Canada;  Capt.  C.  Wilkes,  U.  S.  N.,  Washington,  D.  C; 
and  from  Prof.  John  C.  Cresson,  and  the  American  Philosophical  So- 
ciety, Philadelphia,  Pa. 

The  Periodicals  received  in  exchange  for  the  Journal  of  the  Insti- 
tute, were  laid  on  the  table. 

The  Treasurer's  statement  of  the  receipts  and  payments  for  the 
month  of  September,  was  read. 

The  Board  of  Managers  and  Standing  Committees  reported  their 
minutes. 

Candidates  for  membership  in  the  Institute  (17)  were  proposed,  and 
the  candidates  proposed  at  the  last  meeting  (6)  were  duly  elected. 

Mr.  Howson  exhibited  a  specimen  of  C.  Sharp's  breech-loading  re- 
peating pocket  pistol.  It  consists  of  a  barrel  block  having  four  bores, 
the  block  being  arranged  to  slide  along  the  stock  to  and  from  the 
breech,  which  is  stationary.  When  the  barrel  block  is  elided  out,  a 
metallic  cartridge  is  inserted  into  each  bore,  and  the  barrel  block 
pushed  back  and  locked  against  the  breech.  A  very  ingeniously  con- 
trived rotating  nipple  on  the  hammer,  strikes  one  corner  of  each  car- 
tridge in  succession.  Mr.  Howson  remarked  that  more  accurate  aim 
could  be  taken  with  this  pistol  than  with  an  ordinary  revolver,  and 
that  it  could  be  as  rapidly  loaded  and  discharged.  Patents  have  been 
granted  in  this  country,  England,  France,  and  Belgium  for  Mr.  Sharp's 
invention. 

Mr.  Howson  also  exhibited  a  specimen  of  Mr.  Warburton's  patent 
perforated  hat.  The  novelty  in  this  invention  consists  in  using  heated 
points  for  making  the  perforations.  In  piercing  the  body  of  the  hat 
with  these  points,  the  shellac  stiffening  melts  and  a  clear  hole  is  made 
through  the  body  without  breaking  or  crushing  the  material  of  which 
the  body  is  made. 
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Mr.  H.  also  exhibited  J.  Higginbotham's  improved  stop  valve,  in 
which  the  ordinary  screw  spindle  is  dispensed  with  and  the  valve  raised 
and  lowered  by  means  of  a  cam.  The  object  of  this  invention  is  to 
prevent  the  leaking  of  the  stuffing  box  caused  by  the  screw  spindles 
of  ordinary  stop  valves,  and  to  afford  facilities  for  grinding  the  valve 
to  its  seat. 

In  reply  to  a  question  by  a  member,"  If  any  plan  to  propel  the  cars 
on  City  Passenger  Railroads  had  been  proposed  in  lieu  of  horses,"  it 
was  stated  by  one  of  the  Committee  on  Meetings,  that  the  Caloric  or 
Hot  Air  Engine  was  about  to  be  applied  to  that  purpose  in  New  York, 
the  first  machine  being  nearly  ready  for  trial ;  and,  from  the  known 
fertility  of  resources  possessed  by  the  engineer  making  it,  but  little 
doubt  of  its  success  might  be  entertained. 

Another  means  of  propulsion  seems  to  have  been  hit  upon  by  seve- 
ral persons,  as  soon  as  the  necessity  for  some  cheaper  motor  than  horse 
flesh  became  apparent.   The  directors  of  two  or  three  roads,  on  ap- 
plication, were  advised  to  use  compressed  air,  operating  engines  of 
small  cylinder  capacity,  running  quickly,  and  supplied  with  air  of 
a  high  density;  the  motion  being  transmitted  through  geared  wheels 
to  the  driving  axles!   With  either  of  these  plans  no  change  would  be 
required  in  the  existing  cars,  as  the  engines  could  be  suspended  be- 
neath the  floors,  or  on  one  of  the  platforms,  whilst  the  air  reservoirs 
could  be  placed  on  either  side  of  the  car,  and  form  the  seats.  If  reser- 
voirs of  a  capacity  sufficient  to  maintain  a  working  pressure  during 
the  entire  run  could  not  be  had,  they  might  be  refilled  at  some  inter- 
mediate point,  say  at  the  intersection  of  a  cross  road,  where  the  com- 
pressing engines  and  supply  reservoirs  might  be  stationed,  thus  serving 
two  roads :  the  time  occupied  in  filling  the  reservoir  being  merely  that 
consumed  in  making  the  attachment,  say  one  minute.    The  heavy 
grades  on  some  of  the  roads  can  be  overcome  by  a  change  of  gear 
wheels  operated  by  the  engine  man ;  the  engines  running  at  usual 
speed,  whilst  that  of  the  car  is  reduced  one-half  or  one-third.  The 
objections  urged  against  the  use  of  steam,  as,  danger  of  explosion, 
heat  and  smoke,  are  nearly  removed,  whilst  the  exhaust  motor  being 
invisible  would  give  no  fright  to  horses.   Vehicles  could  be  warned  off 
the  track  by  an  air-whistle,  and  the  approach  to  a  crossing  or  a  con- 
necting  road  made  known.  It  is  said  that  an  air  engine  is  being  built 
for  a  Philadelphia  road  by  a  competent  engineer  who  has  just  com- 
pleted a  successful  locomotive  engine  driven  by  compressed  air,  for  a 
road  in  the  mining  region.  It  has  two  cylinders  of  moderate  capacity 
supplied  with  air  of  200  lbs.  initial  pressure,  contained  in  a  reservoir 
of  about  75  cubic  feet.  With  the  above  pressure  it  ran  about  2000 
feet,  pushing  six  loaded  drift-cars  upon  which  were  clustered  over  50 
men.  No  novelty  is  claimed  in  the  use  of  compressed  air  as  a  motor, 
numerous  experiments  and  successful  workings  being  recorded  in  books; 
but  it  seems  to  be  specially  adapted  to  this  purpose,  and  will,  no  doubt, 
much  reduce  the  running  expenses  of  cars,  each  of  which  requires  six 
horses  per  day  to  make  its  usual  trips. 
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H.  W.  HUNTER, 

OPTICIAN, 

Manufacturer  and  Importer  of 

MATHEMATICAL,  OPTICAL,  AND 

PHILOSOPHICAL  INSTRUMENTS, 

We.  169  WIJLL.IAM  STREET, 

Third  door  below  Beokman  St.  Now  York. 

Surveying  Instruments,  Opera  Glasses,  Barometers,  Telescopes, 
Drawing  Instruments,  Spectacles,  Thermometers,  Micro- 
scopes, T  Squares,  Eye  Glasses,  Hydrometers,  Stereo- 
scopes, Rules,  Angles,  Magnifiers,  Hygrometers, 
Stereoscopic  Views,  Magnetic  Machines,  dec. 

Constantly  on  hand  and  made  to  order. 

N.  B. — The  Subscriber  was  awarded  the  highest  Premiums  at  the  Crystal  Palace  in 
1856  and  1857,  for  the  best  Surveying  Instruments,  and  the  Improved  Adjustable  Tripod. 


TO  IRON  MASTERS. 


REFRACTORY  FIRE  STONE. 

The  subscriber  is  now  working  the  celebrated  quarries  of  Steatite  at  Middlefield.  Massa- 
chusetts, and  will  supply  the  stone,  either  in  rough  blocks,  sawed  into  slabs,  or  wrought 
to  shape,  as  may  be  required. 

This  Stone,  from  its  extraordinary  power  of  resistance  to  high  degrees  of  heat,  affords 
the  best  article  known  for  the  lining  of  Blast,  Reverberatory,  Cupola,  and  other  Furnaces; 
also  for  brass,  steel,  and  refiners  Furnaces,  as  well  as  for  Forges.  It  has  been  proved  to 
last  eight  or  ten  times  aa  long  as  the  best  Fire-brick,  while  it  possesses  several  other  im- 
portant advantages  over  that  article. 

A  catalogue  descriptive  of  the  various  uses  of  this  Stone,  can  be  had  on  application  to 

JOSEPH  P.  PIK8SON, 
No.  5  Wall  8treet,  New  York. 

Hinsdale,  Mass.,  December  24th,  1858. 
My  long  eiperience  in  melting  iron  in  Cupolas,  and  in  the  use  of  fire-brick,  has  given 
me  the  satisfaction  to  state  thst  I  have  lined  our  cupola  with  the  Middle  field  Soap  Stone, 
and  find  it  far  superior  to  any  lining  I  have  used  since  I  have  been  in  the  Foundry  business. 
I  think  it  makes  sharper  and  better  iron  than  fire-brick  does,  and  will  last  much  longer. 

William  Gilmojii, 

for  Gilmoiik  6l  Stibbuts. 

North  Becket,  Mass.,  January  24,  1859. 

We  are  using  the  Middlefield  Soap  Stone  under  two  Steam  Boilers;  have  constantly 
used  it  ten  year*  under  one,  and  five  years  under  the  other,  and  the  stone  is  apparently 
aa  good  now  as  when  first  used.  No  cinders  adhere  to  it,  and  there  is  no  appearance  of 
flaking  off.  We  hesitate  not  to  say,  that  it  is  superior  to,  and  far  more  durable  than, 
the  best  fire-brick  that  we  have  ever  used  or  known.  J.  W.  Wheblxb  &  Co. 
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The  Engineer  and  Machinist's  Drawing  Book  ; 

A  Complete  Course  of  Instruction  for  the  Practical  Engineer.  Illustrated  by  numer- 
ous Engravings  on  wood  and  steel.    Half-morocco,  fblio,  $10-50. 

The  Engineer  and  Machinist's  Assistant  ; 

A  8eries  of  Plans,  Sections,  and  Elevations  of  Steam  Engines,  Spinning  Machines, 
Mills  for  Grinding,  Tools,  Ac,  taken  from  Machines  of  the  most  approved  construction 
at  present  in  operation  ;  with  Descriptions  and  Practical  Essays  on  various  departments 
of  Machinery.    2  vols,  balf-morocco,  folio,  $22*50. 

The  subjects  illustrated  by  the  Plates  arc  drawn  to  scales  of  from  ^-inch  to  2  inches 
to  the  foot ;  and  besides  the  large  Plates,  the  Work  is  copiously  illustrated  by  Wood-cuts, 
interspersed  throughout  the  Text. 

The  Essays  comprise— I.  A  Practical  Treatise  on  the  Construction  and  Application 
of  the  8  team  Engine ;  II.  A  Treatise  on  Mill  Gearing  ;  III  An  Essay  on  Tools  employed 
in  our  Work-shops;  IV.  A  Dissertation  on  Water- Wheels. 

Railway  Machinery  ; 

A  Treatise  on  the  Mechanical  Engineering  of  Railways ;  embracing  the  Principle* 
and  Construction  of  Rolling  and  Fixed  Plant,  in  all  departments.  Itlnstrated  by  a  Se- 
ries of  Plates  on  a  large  scale,  and  by  numerous  Engravings  on  Wood.  By  D.  K.  Class:, 
Engineer.    2  vols,  half  morocco,  /oho,  $24. 

*•  This  work  contains  the  best  published  information  extant  upon 


Grirr's  Mechanics'  Pocket  Dictionary  ; 

Ninth  Edition,  $2-25. 

Grier's  Mechanics'  Calculator  ; 

Sixteenth  Edition,  $1-38. 

BLACKIE  &  SON. 
156  William  Street,  NEW  YORK. 

PHILADELPHIA  :  G.  8.  Duncan.  33  South  Sixth  Street.- BOSTON :  C.B.  Kassfll. 

12  Tremont  Street. 


E  AMERICAN 

LAP-WELD  IRON  BOILER  FLUES, 

MADE  BY  THE 

READING  IRON  COMPANY. 

Made  from  1  to  8  inches  in  diameter,  in  lengths  to  23  feet,  and  of  the  bes 
vania  refined  cold  Mast  charcoal  iron,  and  equal  in  finish  to  any  imported. 

Also,  made  to  order,  a  but-welded  flue  with  patent  lap-welded  ends, and,  when  preferred, 
will  be  finished  with  a  screw  and  ferule.  ^ 

FLUE8  of  any  thickness  of  metal,  or  lengths  under  23  feet,  made  to  order.  AJss, 
welded  wrought  iron  tubes,  for  water,  steam,  and  gas.    Extra  heavy  tubes  made  U 


For  sale  at  our  Office,  No.  28  SOUTH  8EVENTH  STREET  PhiJad 
A.  B.  WOOD,  Ne,  65  MAIDEN  LANE,  New  York,  or  at  out  Works. 

8EYFERT,  McMANUS  &  CO. 

Reading,  P 
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'    "  SILLIMAN'S  JOURNAL." 

♦   

TflE  AMERICAN 

JOURNAL  OF  SCIENCE  AND  ARTS. 

[TWO  VOLUMES  ANNUALLY,  450  pp.  8vo.] 

Published  in  numbers  (illustrated)  of  152  pages,  every  other  month,  viz  :  1st 
of  January,  March,  May,  July,  Sept.  and  Nov.,  at  New  Haven,  Conn.,  by 

B.  SILLIMAN,  JE.,  AND  J.  D.  DANA, 
$5  PER  ANNUM  IN  ADVANCE. 

The  Journal  is  tent  poet  paid  after  the  annual  payment  is  received. 

EDn.'ED  BY 

Professors  B.  SILLIMAN,  B.  SILLIMAN,  JR. 

AND 

Prof.  JAMES  DWIGHT  DANA, 

[NEW  HAVEN,] 

XMT  OONN  HOTION  WITK 

Prof.  ASA  GRAY,  of  Cambridge, 
Prof.  LOUIS  AGASSIZ,  of  Cambridge, 
Dr.  WOLCOTT  GIBBS,  of  New  York. 

This  work  has  now  been  established  more  than  forty  years,  and  is  the  only 
Journal  of  the  kind  in  the  United  States.  It  is  devoted  to  the  general  inter- 
ests of  Physical  and  Chemical  Science,  Gkolooy,  Natural  History,  Geogra- 
phy and  kindred  departments  of  knowledge,  and  contains  original  papers,  as 
well  as  abstracts  of  foreign  discoveries,  on  all  these  topics. 

Seventy-eight  Volumes  have  already  been  published.  Firrv  in  the  Jirtt  and 
twenty-eight  in  the  second  Series. 

Subscribers  receiving  their  copies  direct  from  the  Publishers  remit  their 
subscriptions  to  the  Office  of  SillimaVs  Journal.  Nkw  IIavkn,  Conn. 

Most  of  the  back  volumes  can  be  obtained  of  the  Publishers. 

AH  communications,  remmittances,  Ac,  to  be  addressed  to 

S1XLIMAK  &  DANA, 

Office  of  "  Silliman's  Journal  of  Science,*' 

New  Haven,  Conn. 
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UNIVERSITY  OF  PENNSYLVANIA. 

DEPARTMENT  OF 

MINES,  ARTS,  AND  MANUFACTURES. 

COURSE  OF  1859-1860.  . 

The  course  of  Lectures  in  this  Department  will  commence  on 

Monday,  November  21st,  1859, 
and  will  be  continued  as  follows  : — 

MECHANICS  AND  CHEMISTRY. 

Prof.  Jobs  F.  Fbaxir,  .  .    Monday  and  Thursday  at  4  P.  M. 

GEOLOGY  AND  MINERALOGY. 

Prof.  Cbailbs  B.  Taaeo,  .  Tuesday  and  Friday  at  4  P.  M. 

CIVIL  ENGINEERING-CONSTRUCTION. 
Prof.  Faibxak  Rooms,         .  .   Monday  and  Thursday  at  5  P.  M. 

APPLIED  MATHEMATICS-PURVEYING. 
Prot  E.  Otis  Kisdall,   .  .         Friday  at  6  P.  M. 

MINING. 

Prof.  J.  Petes  Leslit,  .  .    Tuesday  at  5  P.  M. 

A  Course  of  Mathematics  may  be  followed  by  those  who  desire  to  do  so,  under  the 
direction  of  the  Professor  of  Mathematics. 

The  Courses  may  be  attended  either  singly  or  together. 
The  lectures  will  be  continued  until  the  end  of  March. 

For  Tickets,  apply  to  Frederick  Dick,  Janitor,  at  the  University— North  Building. 
And  for  information  respecting  the  studies,  to 

F AIRMAN  ROGERS,  Diah  or  tmi  Facultt, 
Philadelphia,  October,  1859.  202  West  Rittenhouse  Square. 
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Journal  will  be  delivered  free  of  Postage  when  the  subscription  is  paid  in  advance,  (see 
□stages  and  remittances  on  last  page  o(  the  cover.) 

'ummttnicatioiis  and  tetters  on  business  must  be  directed  to  tub  Actuary  or  thb 
a.ik  lin  IasTlTUTB,  Philadei thia;  —  the  postage  paid. 


The  Journal  can  also  be  obtained  from  the  following: 

CHARLES  S.  FRANCIS  &  CO.,  City  of  New  York. 
W.  C.  LITTLE  fe  Co.,  Albany,  New  York. 
CROSBY,  NICHOLS  &  CO.  Boston,  Massachusetts. 
LITTLE,  BROWN  &  Co.,         •«  " 
HENRY  WHIPPLE  &  SON,  Salem,  ■« 
N.  HICKMAN,  Baltimore,  Mar)  land. 
P.  TAYLOR,  Washington,  District  of  Columbia. 
Fori*. — HECTOR  B08SANGE  &  SON,  11  Quai  Voltaire,)  w.  .  . 

London.— EIVES  &  MACEY.  6)  King  William  Street.       }  Who  are  aulhori"d 

receive  subscriptions,  and  to  make  exchanges  fur  periodicals  devoted  to  the  Arts  and 
nces. 


The  Journal  of  the  Franklin  Institute 

IS  rUDI.ISIIF.O  ON  THE  FIKST  OF  KICK  MONTH, 

Five  Dollars  per  annum  for  one  copy,  Eight  Dollars  for  two  copies,  and  Ten  Dollats 

for  three  copies — 
Payable  on  the  completion  of  the  Sixth  Number* 


To  Readers  and  Correspondents. 

The  Committee  on  Publications,  anxious  to  render  this  work  as  valuable  as  possible 
e  determined  to  oiler  a  liberal  compensation  for  original  articles  on  the  subjects  to 
uch  this  Journal  is  devoted;  and  they  accordingly  invite  mechanics  and  men  of  science 
communicate  their  observations. 

JOHN  C.  CRESSON, 
B.  H.  BARTOL, 
J.  VAUGHAN  MERRICK, 
FAIRMAN  ROGERS, 
WASHINGTON  JONES, 


Committee  on 
Publications. 


New  Works  on  Civil  Engineering, 

By  JOHN  C.  TRAUTWINE,  Civil  Engineer. 
Vic  Field  Practice  for  Laying  out  Circular  Curvts  for  Railroads. 

Fousth  Thousand,  Revised  and  Enlarged,  in  Pocket-book  form — 


A.\n 


1  New  Method  of  Calculating  the  Cubic  Contents  of  Excavations  and 
Embankments  by  the  Aid  of  Diagrams. 

With  10  Copper  Plates. — Skcond  Edition,  Revised. 
,  one  dollar  each  ;  postage  on  the  Curves  five  cents;  and  on  the  Excavations  mid 
bankrnents,  eight  c*nts. 

Published  by  WILLIAM  HAMILTON, 

Hull  of  the  Franklin  Institute,  Philadelphia, 
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CIVIL  ENGINEERING. 

Description  of  a  Magnetic  Apparatus  for  adding  Adhesive  Force  to  the  Driving 

Wheels  of  Locomotives.    By  Edward  W.  Serrell,  C.  E.,  . 
Submarine  Electro-telegraphic  Experiments,  . 
{  A  Coincident  Period  in  American  Statistics, 

'  The  Hydraulic  Lift  of  the  Victoria  Docks.    Invented  by  Mr.  Edwin  Clark, 
Steam  Engineering  in  1859,  .... 
1  Formula  and  Table  for  Proportioning  Arches  of  Wood  or  Cast  Iron  for  Bridges. 

By  John  C.  Trautwinc,  Civ.  Eng., 

AMERICAN  PATENTS. 

List  of  American  Patents  issued  from  August  16th,  to  September  13th,  1859, 

inclusive,  with  Exemplifications, 

MECHANICS,  PHY8IC8,  AND  CHEMISTRY". 

On  Embroidery  by  Machinery.    By  George  Walliu, 
Heat-conducting  Power  of  Alloys, 

Proximate  Analysis  of  Coal  Tar.    By  Mr.  Crace  Calvert,  .  . 
Particulars  of  the  Steamer  Champion, 

R.  R.  Cuyler,     •  .  • 

-  Ferry  Boats  Marion  and  Gen.  Wurren, 
8traw  Matting,      •  •         •  • 

Particulars  of  the  Steam  Ferry  Boats  Ethan  Allen  and  Commodore  Perry, 
Persistent  Activity  of  Light,  •  .  • 

Further  Performance  of  the  U.  S.  Steamer  Wyoming, 
Gilding  Textile  Fabrics,  .... 
Remarks  on  the  Aurora  of  August  28th,  1859.    By  Benjamin  V.  Marsh, 
On  the  Freezing  Point  of  Water  in  Capillary  Tubes, 
New  Disinfecting  Powder, 

New  Material  for  Buttons,  .... 
Coal  Supply  of  Great  Britain, 

I  * 

FRANKLIN  IN8TITUTE. 

I  Proceedings  of  the  Stated  Meeting,  October  20,  1859, 

Notice  of  C.  Sharp'n  Breech-loading  Repealing  Pocket  Pistol, 
■  Mr.  Warburton's  patent  Perforated  Hat, 
 J.  Higginbothanfs  improved  Stop  Valve,  . 


Abstract  of  Meteorological  Observations  for  August,  1859, 
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PASCAL  IRON  WORKS 

Established  In  1821. 

ORRIS,  TASKER  *  Co 

MANUFACTURERS  OF 

Wrought  Iron  Welded  Tubes, 

|-inch  to  7  inches  bore,  lor  Stbam,  Gab,  Watku,  &c,  with  T's,  L'*  Stops, 
&<•.,  with  Screw  Joints  to  suit  tubes.  Malleable  Iron  and  Brass  Fittings, 
Blower  Tubes,  Blasting  Tubes,  Ac. 

Galvanffced  TnbCS  and  Fittings  as  above. 

Lap-welded  Boiler  Flues, 

J  J  to  8  inches,  outside  diameter  cut  to  a  specific  length,  20  feet  or  under. 

Artesian  Well  Pipes 

Of  wrought  iron,  screwed  together,  Bush  inside  and  ouL 
Colls  Of  Tube  For  boiling  and  evaporating  by  steam  or  hot  wafer. 

Tuyere  Colls, 

For  Blast  Furnaces,  and  tube  cut  and  fitted  to  plana  and  specifications  ant 
Double  Kettles,  For  steam  boiling  and  at aporating,  and  cooking  by 

Drying  Closets 

Heated  by  steam  ;  Wash  Houses  and  Steam  arrangements  ftrr  Public  IrrctitatissjB 
Private  Houses.    Steam  Closets  and  Hot  Tables,  for  Hotels  and 

Warming  and  Ventilating 

Steam  and  hot  water  apparatus  of  the  most  approved  plana,  for  Factories. 
Buildings.  Hotels.  Private  Dwellings;  Green  House*,  Ac,  constructed  and 

to  the  buildings  to  be  warmed. 

Hot  Water  Apparatus; 

Taskcr'S  Patent  Self-Regulating  Hot  Water  Apparatus,  for  Private 
School  Houses,  Hospitals,  Green  Houses,  Ac 

Iron  &  Brass  Castings, 

of  every  description. 

Gas  Works  Castings: 

Retorts  and  Bench  Castings  for  Coal  Gas  Works ;  Street  Mains,  Bonds,  B 

Drips,  I. innposts,  Lanterns,  Ac. 

Rosin  Gas  Apparatus, 

For  Factories,  Public  Buildings,  Hospitals  and  Private  Dwelling*. 

Artesian  Well  Pipe, 

of  Cast  Iron,  6,  3,  10  and  12  inches  diameter,  with  wrought  bands,  or  screw  eo 

  flush  inside  and  out. 

Green  House  Pipes  and  Boilers: 

Fire  Doors  and  Frames,  Hot  Water  Pipes  for  Fo.cing  Beds,  Pineries,  Gsrdeit 

COLUMNS, 

Conduit  Pipes,  Pavement  Gutters,  Soil  Pipe. 

BATH  Ti  lls, 

Sinks,  Sewer  Traps,  Soil  Pans  and  Traps,  and  Water  Closet  a 

SCREWING  MACHINES. 

Drill  Stocks,  Stocks  and  Dies,  Tups,  Reamers,  Drills,  Pipe  Tongs,  and  a 
assortment  of  Gas  and  Steam  Fitters'  Tools  and  Materials. 

WORKS,  South  1  Nth  &.  Franklin  8ts.  PHU  M|[ 
M  A II I  HOI >i:  &  OFFICE,  No.  2<  9  So.  3d  St.  lDlUUIl 

STEPHEN  MORRIS,  CHAS.  W 

THOS.  T.  TASKER,  Jr.  S.  P.  M.  1 


> 


SEAMLESS  BRASS  TUBES, 

AND 

SEAMLESS  COPPER  TUBES, 

FOR 

Locomotive,  Marine,  &  Stationary 

Boilers, 

MANUFACTURED  BY 

AMERICAN  TUBE  WORKS, 

B08TON,  MASS. 
JOSEPH  H.  COTTON,  Trcas,  105  State  8treet. 

CELLULAR  GAS  RETORTS. 

C.  M.  CRESSON'S  CELLULAR  GAS  R ETO RT — Patented  Oct.  3, 

1834 — adapted  to  tbe  manufacture  of  GA8  from  Rosin,  Coal,  Wood,  Ac,  and  now  in 
use  at  tbe  Philadelphia  Gaa  Work*.    Patent  Right*  for  sale. 

For  information,  apply  to  HENRY  S.  HAGERT,  Attorney  for  Patentee, 

S.  E.  Corner  of  Walnut  and  8ixth  Street*,  Philadelphia,  Pa. 

EDWARD  S.  RENWICK, 

SOLICITOR  OP  PATENT8  IN  THE  UNITED  STATE8,  AND  IN  FOREIGN 
COUNTRIE8,  AND  EXPERT  IN  PATENT  CAUSES. 

Office,  335  Broadway,  New  York. 

samuel  Mcelroy, 

CIVIL  ENGINEER. 

Surveys  and  Plans  made  in  all  departments  of  Construction.  Special 
attention  paid  to  Water  Works,  with  or  without  pumping  supply. 

Offices. 

19  Nassau  St.,  New  York.  Engineer**  Office,  Water  Work*,  Brooklyn. 

Box  2837,  P.  O.,  New  York. 
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TO  IRON  MANUFACTURERS. 


NASMYTH'S 

Patent  Direct  Action  Steam  Hammer. 

(Merrick  &  Son* ,  Assignee*  of  the  Patent  Jbr  the  United  State*.) 

The  undesigned  call  the  attention  of  Iron  Manufacturers  to  the  Nashttb  Patkht  Stiam 
Hammkii,  now  so  generally  introduced  into  this  and  other  countries,  of  which  they  axe 
the  assignees  and  sole  Agents  for  the  United  8tatcs.  Up  to  the  present  time  there  hare 
heen  made  by  the  Patentees  in  England,  for  that  country  and  the  Continent  of  Europe,  be- 
tween two  hundred  and  fifty  and  three  hundred  hammers,  for  Government,  Railway  Compa 
nics,  Copper  Works,  Forge*,  and  Engineering  establishments;  and  the  undersigned  have 
made  for  this  country  upwards  of  forty,  varying  in  size  from  500  lbs.,  falling  I }  fL,  to  6  tons, 
falling  6  feet.  They  can,  therefore,  confidently  urge  its  merits  upon  the  trade,  and  are 
provided  with  certificates  in  its  favor  from  many  parties,  (who  have  one  or  more  in  use,) 
which  will  be  shown  upon  application. 

The  advantages  of  this  Hammer  over  all  other  forms  are  as  follows: — 
liit,  The  Ram  falling  vertically,  the  surfaces  of  the  bitts  t.pon  it  and  the  anvil  are  always 
parallel,  giving  facilities  for  flattening  a  ball  or  faggot  of  any  thickness;  and  the  tall  being 
far  greater  than  that  of  any  helve  hammer,  a  much  thicker  mass  may  be  placed  under, 
without  choking  it. 

2d,  The  intensity  of  the  blow  may  be  modified  instantly  by  the  attendant,  so  as  to  suit 
fhc  work;  and  the  Ram  may  in  like  manner  be  arrested  in  it*  descent  at  any  point,so  that 
it  is  more  completely  under  control  than  any  other  form  known. 

3d,  It  may  be  adapted  to  any  description  of  work,  whether  for  hammering  blooms, 
making  heavy  forgings,  or  the  ordinary  light  forgings  for  machine  shops;  for  beating  cop 
per,  or  crushing  stone,  dec,  &c,    The  form  of  the  aide  frames  can  be  altered  to  suitcir 
cumstances,  so  as  to  allow  free  access  on  all  sides. 

4th,  It  requires  no  Steam  Engine  to  work  it;  hence  the  friction  and  other  losses  incident 
to  the  ordinary  hammer  are  materially  reduced.    In  Forgea  the  waste  heat  from  the  fur 
naces  gives  ample  steam  to  work  it.    iJvery  Hammer  is  provided  with  self-acting  and 
hand  gearing. 

For  terms  and  other  particulars,  apply  to 

MERRICK  &  SONS, 

Soulhiuark  Foundry,  Philadelphia. 
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PROSSER  S  PATENT 

ORIGINAL 

LAP- WELDED  IRON  AND  STEEL  BOILER  TUBES,  SAFE 

FROM  END  TO  END. 

PARIS'  PATENT  ENAMELED  IRON  PIPES  AND  PUMPS, 
FOR  WATER  SUPPLY,  ACIDS,  &c. 
SOLE  IMPORTERS. 

PROSSER'S  PATENT 

SURFACE  CONDENSER8  for  high  pressure  steam,  with  Ma  or  other  bad  boiler  water. 
Gauges,  3-cutter  Drills,  Countersinks,  Tube  end  Cutting  Bais,  Expander*,  Tube  Scaler*, 
Steel  Wire,  Whalebone  Brushes,  and  Pali  Lever  Wrenches. 

Tubes,  plain  or  enameled,  screwed  together  for  ARTESIAN  WELLS. 

THOS.  PR088ER  &  SON. 

28  Piatt  8trcct,  New  York. 


M.  W.  BALDWIN  8c  Co.,  Philadelphia. 

Manufacture  LOCOMOTIVE  ENGINES  of  the  most  approved  construction,  and 
perfect  adaptation  to  all  the  variety  of  circumstances  under  which  they  can  be  usefully 
employed  ;  ranging  in  weight  from  ten  to  thirty-six  tons,  and  using  one-half,  two-thirds, 
three-fourths,  or  the  whole  weight  for  adhesion,  as  the  grade  of  the  road,  or  business  to  be 
done,  may  render  desirable  or  necessary. 

Patterns  of  various  sizes  of  each  of  the  following  plans,  vis : 

Plan  A  and  B,  1  pair  drivers  and  trucks,  for  Passenger  business  exclusively. 
«•     C.  8       "  "  «  or  Freight  business. 

"     D,  3      «  "  ) 

«'     D,  3      "  "      S  for  Freight  business  exclusively. 

The  D  and  E  Plans  are  particularly  adapted  to  roads  having  heavy  grades  and  abrupt 
carves.  The  temporary  track  connecting  the  Eastern  and  Western  divisions  of  the  Vir- 
ginia Central  Railroad,  having  grades  of  395  feet  rise  per  mile,  and  curves  of  300  feet 
radius,  has  been  successfully  worked  for  two  years  past  by  six-wheel  D  Engines  of  our 
make. 

The  material*  and  workmanship,  efficiency  and  durability,  economy  of  fuel  and  re- 
pairs, are  guarantied  equal  to  any  other  engines  in  use. 

DRAW  I  NOT  ~ 

THE  subscriber  would  respectfully  inform  his  friends  and  the  public,  that  he  con- 
tinues to  give  instruction  in  MACHINE,  ARCHITECTURAL,  TOPOGRA- 
PHICAL, and  LANDSCAPE  DRAWING,  and  PAINTING  in  OIL  and  WATER 
COLORS.  Day  and  Evening  Classes  at  the  office,  and  instructions  given  in  Schools  and 
Families.   Drawings  for  Patent*  correctly  made,  and  Designs  furnished. 

JOHN  KERN, 
N.  W.  Comer  Tenth  and  Race  Streets, 

late  No.  62,  Filbert  Street,  near  10th 

REFERENCES. 

P.  F.  ROTHERMEL,  Esq.,  D.  R.  ASHTON.  Esq. 

JE8PER  HARDING,  Esq.,  W*.  HAMILTON,  Actuary  Fr.  Inst 
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THE  GREAT  AMERICAN  AND  FOREIGN 

■  *  ■ 

Patent  Agency  Offices. 

IlfTEHTORS  SECURE  YOUR  RIGHTS. 


HOW  TO  OBTAIN  LETTERS  PATENT. 


MES3R8.  MUNN  dc  Co.,  Editors  and  Proprietors  of  the  Scientific  American,  are 
conducting  tbe  moet  successful  aoxhct  for  securing  the  Ribhts  of  Ixvkktobs,  to  be 
found  in  the  United  States.  They  have  been  personally  familiar  with  the  program  of 
Invention  and  Discovery  for  the  past  fifteen  years,  and  have  prepared  and  conducted  within 
this  period  more  Patent  cases  than  any  other  Aokhct  m  tbb  Woud.  As  an  evidence 
of  the  confidence  reposed  in  their  ability  and  integrity,  they  may  with  propriety  refer  to 
the  extraordinary  fact  that  nearly  TWO  THOUSAND  PATENTS  have  issued  to  their 
clients  during  the  brief  space  of  only  TWO  YEARS;  and  during  the  same  period  they 
have  examined  through  their  efficient  Branch  Office  in  Washington  into  the  novelty  of 
about  eighteen  hundred  Inventions,  thus  affording  to  them  a  knowledge  of  the  content* 
of  the  Patent  Office  unrivalled  by  any  existing  agency.  Not  only  this,  but  more  than 
one-half  of  all  tbe  Patents  secured  by  American  citizens  in  European  countries  are  tskeo 
through  MUNN&CO.'S  AGENCIES  IN  LONDON,  PARIS,  BRU8SEL8,  BER- 
LIN, AND  VIENNA. 

Circulars  Of  Advice  How  to  8scum  America*  ahd  Forsios  Patwcts, 
will  be  sent,  free  of  charge,  to  all  who  may  wish  for  them.  Messrs.  Munn  dc  Co.'s  prin- 
cipal Offices  in  New  York  are  removed  from  1X8  Fulton  8t.  to  the  spacious  rooms  in  tbe 
new  Park  Buildings,  Nos.  37  Park  Row,  eastern  side  of  the  City  Hall  Park,  and  145 
Nassau  St.,  where  all  communications  should  be  addressed,  and  where  Inventors  are  cor- 
dially invited  to  call  whenever  they  visit  the  city.  Their  Branch  Office  in  Washington 
City  is  on  tbe  corner  of  F  and  Seventh  Sts.,  directly  opposite  the  Patent  Office.  Munn 
&  Co.  refer  by  permission  to  Judge  Mason,  Ex-Commissioner  of  Patents,  and  to  over 
8evbk  Thovsaxd  Inventors  in  the  United  States  whose  papers  have  been  prepared  and 
prosecuted  through  their  Agency.  Address 

munn  a  CO., 

No.  37  Park  Row,  New  York  City. 


AMERICAN  AND  FOREIGN  OFFICE 


PROCURING  PATENTS. 
LOW,  HASKELL  &  Co., 

Solicitors  of  Patents  for  Inventions,  and  Editors  of  the  Inventor. 


304  BROADWAY,  corner  of  DUANE  Street, 

third  block  above  City  Hall,  New  York. 


LEMUEL  W.  SERRELL, 

SOLICITOR  OF  AMERICAN  &  FOREIGN  PATENTS, 

JVo.  121  Nassau  Street,  New  York, 

Prepares  Mechanical  Drawings,  Specifications,  Caveats,  Assignments,  dec, and  transacts 
all  other  business  connected  with  obtaining  Letters  Patent  in  the  United  States  and  For- 
eign Countries  with  promptness  and  dispatch. 
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HENRY  HOWSON'S 
PHILADELPHIA  AGENCY  FOR  PROCURING  PATENTS 

IN  TBI 

UNITED  STATES  AND  EUROPE, 
FORREST  PLACE  No.  123 J  SOUTH  FOURTH  STREET, 

PHILADELPHIA. 


AGENCIES  IN  LONDON,  EDINBURGH,  DUBLIN,  MANCHESTER, 
PARI8,  BRUSSELS,  VIENNA,  LEIPSIC,  BERLIN, 
AND  OTHER  EUROPEAN  CITIES, 


H.  Howson  prepares  Specifications,  Drawings,  Deeds  of  Assignment,  conducts  Inter- 
ferences, Ap|>eals,  Applications  for  Re-issues,  Extensions,  dec,  attends  to  the  filing  of 
Caveats,  Reports  as  to  the  Patentability  and  Utility  of  Inventions,  and  also  acts  as  Consult- 
ing Attorney  to  either  counsel,  plaintiff,  or  defendant,  in  suits  at  law  respecting  Patents. 

As  H.  H.  visits  Washington  monthly,  he  is  prepared  to  take  charge  of  rejected  appli- 
cations, and  argue  such  cases  before  the  Examiners  and  Commissioner,  thus  saving  to 
inventors  the  annoyance  and  expense  of  personal  viuits  to  Washington. 

Burlington,  Iowa,  October  2,  1857. 

Diab  Srn  :— I  take  this  occasion  to  state  to  you,  that  for  several  years  past  I  hove  been 
acquainted  with  the  manner  in  which  you  have  conducted  your  business  as  Patent  Soli- 
citor. Thia  has  always  been  highly  creditable  to  yourself,  and  satisfactory  to  the  Patent 
Office.  You  understood  your  cases  well,  and  presented  them  in  that  intelligible  form  which 
generally  insured  success.  I  make  this  Certificate,  in  hopes  that  it  may  be  serviceable  to 
you  in  continuing  to  find  that  employment  in  your  profession  to  which  your  industry, 
intelligence,  and  courteous  bearing,  so  justly  entitle  you. 

Yours,  very  truly,  CHARLES  MASON, 

To  Hcwbt  Howsov,  Esq.  Late  Commissioner  of  Patent*. 

THOMAS  D.  STETSON, 
Mechanical  Engineer  and  American  and  Foreign 

PATENT  AGENT, 

No.  5  TRYON  ROW,  Nxw  Yob*. 


HENRY  E.  ROEDER, 
MECHANICAL  ENGINEER  AND  PATENT  AGENT, 

JVb.  346  Broadway,  JVew  York. 

Applications  for  Letters  Patent  for  the  United  States,  and  every  country  in  Europe, 
made  on  the  m6st  reasonable  terms. 

J.  R.  &  H.  S.  ROBINSON, 
CONSULTING  &  SUPERINTENDING 

STEAM  ENGINEERS, 

NO.  7  BIGELOW  LIBRARY  BUILDING, 

CLINTON,  Mast. 


DR.  F.  A.  GENTH, 
No.  333  WALNUT  STREET, 

PHILADELPHIA, 

OFFKBS  BIS  SERVICES 

For  the  examination  of  Ores,  Minerals,  Mineral  Waters,  Soils, 
Manures,  and  other  Chemical  Products. 

ALSO  n*  OltlXO  HIS  PROFESSIONAL  ADVICE  AICD  OfWlOS 

ON  THE  VALUE  OF  MINES  AND  MINERAL  LANDS, 

AND  ON  CHEMICAL  QUESTIONS,  ETC. 

 :o-  

Jg@-A  limited  number  of  Students  taken  in  Analytical  and  Practical 
Chemistry,  Mineralogy,  Geology,  and  Metallurgy. 


LABORATORY  FOR  PRACTICAL  AND  ANALYTICAL  CHEMISTRY 

ESTABLISHED  IN  1836. 

The  subscriber*  continue  to  give  their  personal  attention  to  instruction  in  PR  ACTI- 
CAL CHEMISTRY,  MINERALOGY,  AND  GEOLOGY,  according  to  the  method 
which  they  have  pursued  successfully  during  the  past  twenty-two  years  in  this  city.  A 
commodious  and  welt  furnished  Laboratory,  a  large  and  select  Library  of  practical 
and  scientific  works  in  the  English,  German,  and  French  languages,  together  with  min- 
eral, geological,  and  tcchnicul  Collections,  offer  every  facility  to  the  student. 

ANALYSE8  of  Ores,  Minerals,  Soils,  Waters,  Vegetable  substances,  and  the  produc- 
tions of  Art  will  be  carefully  executed.  Persons  residing  at  a  distance  may  send  by  letter 
small  average  samples  of  ores,  earths,  dec,  weighing  from  100  grains  to  one  ounce. 

The  various  applications  of  Chemistry  to  Manufactures,  Agriculture,  Medicine,  and 
Pharmacy  will  receive  special  attention.  Where  it  is  practicable,  researches  will  be  iu- 
athoted  and  opinions  given  on  all  chemical  questions. 

Apply  to  Wm.  Hamilton,  Actuary  of  the  Franklin  Institute,  or  to  the  subscribers, 

BOOTH,  GARRETT  *  CAM  AC, 

At  the  Laboratory,  Chant  Street,  10th  SL  between  Market  snd  Chestnut  8ta. 


JAMES  C.  LANE, 

EX-CHIEF  ENGINEER  OF  EEFLORATION3  IN  SOUTH  AMERICA,  AC. 

MECHANICAL  AND  CONSULTING  ENGINEER, 

TIMES  BUILDING,  No.  41  PARK  ROW, 
Room  JVb.  4.  New  York. 


PATENT8  NEGOTIATED. 

Drawings,  Specifications,  and  Models,  (metal  or  wood,)  Applications  for  Patents,  sod  aM 
business  whatever  connected  with  Patents  attended  to  with  economy  and  dispatch. 
Application  for  Patent,  including  drawings,  specification,  and  Patent-Office  fees,  $60. 
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LOCOMOTIVE  ENGINES 

f'onstruetcd  with  DIMPFEL'S  PATENT  BOILER,  unite  and  combine  all  the  mechani- 
cal and  physical  characteristics  essential  to  the  thorough  and  economical  consumption  of 
fuel,  whether  Coal  or  Wood.  The  practiral  results  which  have  followed  its  introduction 
and  use,  are  matters  of  official  record  in  the  Reports  of  the  Philadelphia,  Wilmington, 
and  Baltimore  Railroad  Company,  and  other  Railroad  Companies,  whose  concurrent  tes- 
timony demonstrates  its  efficiency  and  its  success. 

The  D1MPFEL  COAL  BURNER  has  passed  through  the  preliminary  ordeals  of  trial 
and  experiment  The  plan  of  thia  Boiler  is  based  on  sound  philosophic  principlea,  and 
hence  its  efficiency  and  success  in  generating  steam,  with  lbbi  wkiriit. 

It  will  be  seen,  by  the  cut  above,  that  the  bent  up  Water  TuIkjs  terminate  at  the  crown 
of  the  fire-box  at  one  end,  and  communicate  with  the  water  space  at  the  other  or  farther 
end,  thus  bringing  the  water,  mechanically,  from  the  colder  or  farther  end,  directly  over 
the  fire,  absorbing  the  greater  part  of  the  heat,  and,  at  the  same  time,  overflowing  tho 
crown,  keeping  it  cool  and  protecting  it  from  being  overheated,  and  thereby  preventing 
explosion,  in  caee  the  wuter  should  fall  much  below  its  ordinary  level ;  and  also  ixcbeas- 
ixc  thk  hkatixc;  scbfacb  Til R KK- FOLn  withijt  TUB  r i h k-box.  The  bend  in  the  tubes 
enables  them  to  yield,  and  thus  relieve  the  joints  from  undue  strain,  caused  by  the  un- 
equal expansion  and  contraction. 

The  heated  products  of  combustion  not  being  separated  by  passing  through  tubes,  as 
is  the  case  in  the  flue  tubular  Boilers,  by  proper  appliances  combustion  is  maintained, 
among  the  tubes,  the  whole  length  of  the  Boiler. 

Of  one  of  the  Engines  constructed  with  the  Dimpfel  Boiler.  8.  M.  Felton,  Esq.,  Presi- 
dent of  the  Philadelphia,  Wilmington,  and  Baltimore  Railroad  Company,  in  his  Annual 
Report  for  the  year  ending  November  30,  1858,  says: 

"The  Dimpfel  Engine,  Daniel  Webster, has  run  [the  Great  Express  Train]  during  the 
year,«32,786  miles. 

Cost  of  Coal  consumed.  .  .  $197316 

Cost  of  Wood  for  kindling,  .  .  167-70 


Total  cost  for  fuel,  $  2140-85** 

Cost  per  mile  run  6  52-100  cents.  "  Average  number  of  cars  down,  9} — average  num- 
ber of  cars  up,  10." 

Wilmington,  July  9,  1858. 

S.  M.  Futon,  Esq.— Dear  Sir:— The  [Dimpfel]  Engine  Henry  Clay,  ran  7J  [trial] 
tripe  in  June,  1858,  between  Philadelphia  and  the  Susquehanna  River,  940  miles.  •  * 
CJoal  per  mile,  20  49-100  lbs.  Co  il  cost  per  mile  ran,  3  8-10  cents.  Average  cars  each 
way,  seven  long  cars,  passenger  train. 

Wm.  Steabbs,  Master  Machinist  P.  W.  &  B.  R.R. 
For  further  information,  address,  P.  P.  DIMPFEL,  Philadelphia. 


REPORT  of  the  COMMITTEE  appointed  by  the  FRANKLIN  IN8TITUTE 

to  experiment  on 

THE  STRENGTH  OF  MATERIALS  EMPLOYED  IN  THE  CON- 
STRUCTION OF  STEAM  BOILERS, 
Illustrated  with  10  Copperplates.   Price,  $1*50. 
A.  *«w  copies  can  be  had,  on  application  to 

WILLIAM  HAMILTON.  Actuary, 

Hall  of  the  Franklin  Institute. 
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FOWLER  &  WELLS, 

AGENTS  FOR  OBTAINING 

AMERICAN  AND  FOREIGN  PATENTS, 

No.  308  BROADWAY,  NEW  YORE- 

L.  N.  FOWLER,  8.  R.  WELL8. 

THOMAS  P.  HOW,  Attorney. 


While  we  transact  generally  business  of  every  description  relating  to 
applications  for  Patents,  we  invite  the  patronage  of  the  public,  more 
especially,  in  contested  cases,  particularly  those  of  appeal  and  inter- 
ference. In  examining  an  application  which  has  been  rejected  in  the 
hands  of  other  Af>ents,  we  usually  charge  a  fee  of  live  Dollars ;  and  if 
on  such  examination  we  deem  it  tenable,  we  will  in  most  cases  prosecute 
it  on  supplementary  proceedings,  on  being  secured  the  payment  of  a 
suitable  fee  upon  the  issue  of  the  Patent. 

PALMER  S  ARM  AND  LEG. 

M«,  Palmer  has  the  pleasure  of  announcing  that  ho  has  completed  the  Ixvamox 
of  the  Arm  ;  and  be  believes  it  to  be  at  least  equal  in  all  respects  to  the  Patent  Lis. 
To  secure  Amhs  within  six  months,  orders  should  be  sent  immediately,  as  hundreds  ot 
~  rfTT  /p         V"^  applications  are  now  on  file. 

l/cll^tilIIl^^Si^       _,  ..... 

The  Ark  and  Haxd  imitate  the  natu- 
ral ones  very  nearly  in  appearance  and 

motion — all  the  joints  being  copied  with 
great  precision,  and  rendered  useful  to  sn 
'PHILADE ITP  HIA  .vvS^  extent  hitherto  ui 


PALMER'S  PATENT  LEG 

Has  been  exhibited  at  thiity  Exhibitions  ol  distinguished  scientific  societies,  in  compe- 
tition with  all  other  substitutes,  and  has  in  eteby  urrrawCR  been  declared  "tux  be*t 


artificial  limb  extant. 

In  addition  to  thirty  Gold  and  Silver  Medals  (or  first  premiums)  awarded  the  Inventor, 


by  Scientific  Societies  in  the  United  8talca,  he  was  (by  the  unanimoua  approval  of  an  in- 
ternational Council  of  distinguished  Surgeons.)  honored  with  the  award  of  the 

PRIZE  MEDAL, 

At  the  WORLD'S  EXHIBITION,  in  London  (1851),  and  also  with  the 

SILVER  MEDAL, 

(Only  First  Class  Prize,)  at  the  New  York  Crystal  Palace  (1853),  for 
"THE  BEST  ARTIFICIAL  LEG." 

"  THE  BANE  AND  ANTIDOTE," 

Is  the  title  of  a  Journal  published  for  gratuitous  distribution  among  Surgeons,  and  per- 
sons who  have  suffered  amputation  of  limbs.  The  pamphlet  will  be  sent,  postage  paid, 
to  every  applicant.  Address, 

B.  FRANK.  PALMER,  8 urgeon- Artist, 

13JM),  Chesnut  Street,  Philadelphia,  Pa. 
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OF 

THE  FRANKLIN  INSTITUTE 

OP  THE  STATE  OF  PENNSYLVANIA, 

FOR  TBI  j 

PROMOTION  OF  THE  MECHANIC  ARTS. 


DECEMBER,  1859. 


CIVIL  ENGINEERING. 


Steam  Engineering  in  1859.* 

(Continued  from  page  301.) 
STEAM  GENERATION. 

In  the  introductory  remarks,  our  readers  will  have  noticed  how  care- 
fully any  exaggeration  has  been  avoided  in  speaking  of  possible  econo- 
mics in  generating  and  nsing  steam ;  and  we  have  taken  this  course, 
knowing  there  are  many  practical  engineers  of  the  present  day  who 
do  not  hesitate  to  speak  of  1 J  and  even  1  ft.  of  coal  as  sufficient  to 
obtain  an  indicated  H.  p. ;  whether  such  statements  will  be  borne  out 
by  any  present  or  future  improvements,  time  will  prove.  The  reason 
we  avoid  what  may  be  considered  extreme  views,  is  because  we  wish 
to  stand  on  firm  ground,  and  have  all  our  statements  supported  by  the 
general  engineering  experience  of  the  country. 

We  propose,  therefore,  in  the  spirit  of  the  introductory  remarks,  to 
allude  simply  to  facts  as  they  exist,  and  not  to  individuals,  to  attempt 
to  separate  the  good  from  the  bad,  and  to  point  out  some  of  the  legiti- 
mate improvements  that  can  always  be  realized  in  the  generation  of 
steam,  by  faith  in,  and  adherence  to,  the  text  with  which  we  set  out, 

 that  "  HEAT  IS  THE  SOURCE  OF  ALL  POWER  IN  STEAM." 

Although  the  generation  of  steam  or  vapor  of  water  has  no  neces- 
sary connexion  with  the  machine  in  which  the  steam  may  be  afterwards 
applied  to  produce  motive  power,  yet  it  is  generally  the  custom,  in 
considering  results,  to  mix  the  two  together  in  such  a  way  as  to 
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prevent  the  possibility  of  arriving  at  correct  conclusions  :  the  diameter 
of  the  cylinder  is  the  dimension  purchasers  look  to  as  the  most  import- 
ant, whilst  they  receive,  almost  without  comment,  every  variety  and 
size  of  generator:  the  consequence  of  such  a  practice  can  be  foreseen: 
the  amount  of  power  received  for  a  given  price  varying  to  the  extent 
of  30  and  40  per  cent. 

Elaborate  and  reliable  experiments  have  been  made  to  ascertain  the 
quantity  of  heat  necessary  to  evaporate  a  given  weight  of  water,  and 
we  receive  as  ascertained  facts  the  large  amount  of  latent  heat  in  steam, 
and  the  different  quantities  of  fuel  necessary  to  raise  the  temperature 
of  a  cubic  foot  of  water  from  32°  to  212°,  and  to  convert  it  from  212° 
into  steam.  We  also  take  it  for  granted  our  readers  are  familiar  with 
tho  expansive  property  of  steam  ;  if  not,  we  cannot  undertake  to  sup- 
ply such  elementary  information. 

In  steam  boilers  we  have  two  distinctive  features — the  fire-grate  and 
the  heating  or  absorbing  surface — and  they  are  so  closely  connected 
and  mutually  dependent  on  each  other,  that  if  the  relative  proportion 
between  them  be  altered,  there  is  an  immediate  alteration  in  the  re- 
sults. 

It  happens  that  inexpensive  boilers  in  construction  are  not  neces- 
sarily economical  in  performance  ;  on  the  coutrary,  if  a  small  boiler 
is  required  to  produce  a  large  supply  of  steam,  the  result  is  a  consider- 
able waste  of  fuel ;  this  remark  applies  to  all  descriptions  of  boilers, 
for  land  or  sea. 

If  all  the  heat  developed  in  the  combustion  of  1  lb.  of  the  best  steam 
coal  be  utilized,  it  will  evaporate  from  14  lbs.  to  15  lbs.  of  water  at 
212°.  How  near  do  we  arrive  at  such  a  result  in  ordinary  practice? 
— certainly  not  within  40  per  cent.  Ordinary  land  and  marine  boilers 
do  not  evaporate  more  than  from  7  lbs.  to  8  J  lbs.  of  water  at  212°  per 
1  lb.  of  fuel ;  in  fact,  it  has  been  stated  on  good  authority  that  the 
average  duty  of  land  boilers  in  the  Lancashire  districts  does  not  ex- 
ceed from  6  fts.  to  7  lbs.  of  water  at  212°  evaporated  by  1  fib.  of  coal. 
There  are  instances  of  10  lbs.,  11  lbs.,  and  11 J  lbs.  of  water  at  212° 
being  evaporated  by  1  ft),  of  the  best  fuel ;  and  if  the  late  Newcastle 
experiments  can  be  relied  on,  nearly  13  lbs.  was  evaporated ;  but  this 
latter  duty  in  an  ordinary  marine  boiler,  although  with  fresh  water,  is 
so  far  above  what  is  realized  in  general  practice,  and  so  very  near  the 
theoretical  value,  that  we  cannot  at  present  admit  it  in  our  calcula- 
tions ;  it  may,  however,  be  conceded  that  fully  11  lbs.  of  water  at  212° 
can  be  evaporated  by  1  lb.  of  good  steam  coal, — an  improvement  of 
more  than  30  per  cent,  on  the  general  practice  of  the  present  day. 

In  generating  steam  there  are  two  chief  sources  of  waste — radiation, 
and  the  heated  gases  allowed  to  escape  through  the  chimney.  The  first 
can  be  partly  removed  by  clothing  the  boiler  with  non-conducting  ma- 
terial ;  the  second  is  the  most  important  and  the  most  difficult  to  con- 
tend with. 

In  locomotives  the  temperature  of  the  escaping  gases  is  upwards  of 
1000° ;  in  land  boilers,  from  400°  to  600° ;  and  in  marine  boilers,  from 
600°  to  900° ;  in  each  case  depending  to  a  great  extent  upon  the  rela- 
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tive  proportion  between  the  fire-grate  and  the  absorbing  surface,  or, 
more  correctly,  between  the  amount  of  fuel  consumed  in  a  given  time 
and  the  absorbing  surface.  And  this  brings  us  to  the  real  practical 
difficulty  of  combining  economy  of  fuel  with  the  development  of  great 
evaporating  power  in  a  boiler  of  a  given  size  and  weight. 

The  amount  of  evaporation  in  a  given  time  in  steam  boilers  of  the 
same  type,  is  proportional  to  some  extent  to  the  difference  between  the 
temperatures  of  the  escaping  heated  gases  and  the  water  to  be  evapo- 
rated with  a  given  absorbing  surface :  the  higher  the  temperature  of 
the  said  gases  the  greater  the  evaporation  in  a  given  time,  and  the 
greater  the  amount  of  fuel  required  to  evaporate  a  given  quantity  of 
water.  On  the  other  hand,  the  nearer  the  temperature  of  the  escap- 
ing gases  approximates  to  the  temperature  of  the  water  to  be  evapo- 
rated, the  less  the  evaporation  in  a  given  time,  and  the  less  the  amount 
of  fuel  required  to  evaporate  a  given  quantity  of  water. 

In  the  above  statements  it  is  assumed  in  each  case  the  boilers  are  of* 
similar  construction  and  worked  under  similar  circumstances,  the  only 
difference  being  in  the  ratios  of  the  absorbing  surface  to  the  amount 
of  fuel  consumed  in  any  given  time:  the  truth  of  the  above  is  seen 
every  day.  In  one  case  (we  state  actual  instances,)  there  is  a  marine 
boiler  having  1600  feet  of  absorbing  surface,  and  80  feet  of  fire-grate, 
or  a  ratio  of  20  to  1,  the  combustion  is  at  the  rate  of  24  lbs.  per  sq. 
foot  of  fire-grate  per  hour,  the  escaping  gases  have  a  temperature  of 
upwards  of  800°,  6^  lbs.  of  water  is  raised  from  100°  to  260°,  and 
evaporated  by  1  lb.  of  fuel,  and  190  cubic  feet  of  water  are  evaporated 
per  hour,  or  1  cubic  foot  to  8  J  sq.  feet  of  absorbing  surface. 

In  another  instance,  we  have  a  marine  boiler  of  similar  construc- 
tion and  proportions,  except  in  the  ratio  of  fire-grate  to  absorbing  sur- 
face, the  latter  being,  1200  sq.  ft.,  and  the  former  40  sq.  ft.,  or  a  ratio 
of  30  to  1.  The  combustion  is  at  the  rate  of  16  lbs.  per  sq.  ft.  of  fire- 
grate per  hour ;  the  escaping  gases  have  a  temperature  of  450°;  8  J 
lbs.  of  water  are  raised  from  100°  to  270°  and  evaporated  by  1  lb.  of 
fuel,  and  87  cubic  ft.  of  water  are  evaporated  per  hour,  or  1  cubic  ft. 
to  13 1  sq.  ft.  of  heating  surface. 

These  boilers  are  working  under  like  circumstances,  and,  leaving  out 
decimals,  the  figures  given  are  substantially  correct,  and  fully  illus- 
trate the  connexion,  previously  stated  to  exist,  between  the  tempera- 
ture of  the  waste  heat  and  the  duty  and  economy  realized. 

If  engineers  had  simply  to  generate  steam  with  the  least  possible 
expenditure  of  fuel,  regardless  of  time,  and  the  cost,  weight,  and  ca- 
pacity of  the  generator,  the  problem  could  be  solved  with  comparative 
ease,  but  the  case  is  totally  different ;  a  certain  weight  of  steam  has 
to  be  produced  in  the  least  possible  time  with  the  least  possible  cost, 
■weight,  and  capacity  of  the  generator,  and,  above  all,  with  the  least 
possible  expenditure  of  fuel — regard  being  had  also  to  durability  and 
facilities  for  repair.  Here  we  have  the  most  conflicting  conditions,  and 
it  cannot  be  matter  of  surprise  if  mistakes  have  been,  and  are  being 
made,  it  being  only  necessary  that  one  element  be  over-valued  or  an- 
other be  under-valued,  to  insure  an  unsatisfactory  result.  One  manu- 
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facturing  engineer  swears  by  his  fire-grate,  another  by  his  heating 
surface,  and  another  by  his  proportion  or  form  of  flues ;  it  matters 
not  which  is  the  favorite  view  (one  may  be  adopted  with  less  injury  to 
the  purchaser  than  another);  nothing  short  of  an  impartial  considera- 
•  tion  of  each  and  all  of  the  requirements  in  generating  steam  can  meet 
the  difficulties  of  the  case. 

If  such  impartial  consideration  was  the  general  rule,  there  would  be 
no  occasion  for  the  present  remarks. 

The  history  of  the  locomotive  boiler  clearly  shows  how  little  pre- 
vious design  has  had  to  do  with  its  present  efficiency;  the  necessity  of 
using  high  pressure  steam,  and  the  difficulty  of  condensing,  led  the 
way  to  the  blast;  and  it  must  be  admitted  that,  of  all  kinds  of  boilers, 
the  locomotive  is  the  most  scientific  and  the  most  economical,  if  allow- 
ance be  made  for  the  peculiar  requirements  connected  with  its  use. 

Notwithstanding  the  temperature  of  the  smoke-box  is  often  1000°, 
■with  a  combustion  of  from  60  to  120  lbs.  of  fuel  per  square  foot  of  fire- 
grate per  hour,  a  larger  amount  of  water  is  evaporated  by  a  given 
weight  of  fuel  than  in  the  majority  of  land  or  marine  boilers.  The 
rapid  combustion  is  more  perfect — almost  every  portion  of  the  boiler 
is  protected  by  non-conducting  materials — less  than  7  ft.  of  heating 
surface  is  sufficient  to  evaporate  a  cubic  foot  of  water — and  1  ft),  of 
AVelch  coal  will  evaporate  8 J  to  9  lbs.  of  water:  nevertheless,  there  is 
much  unnecessary  waste  of  fuel  in  the  high  temperature  of  the  escap- 
ing gases  (although  they  are  not,  comparatively,  so  high  when  the  tem- 
perature in  the  furnace  is  considered),  and  in  supplying  the  feed-water 
at  a  low  temperature.  With  the  introduction  of  coal  as  fuel,  modifi- 
cations may  be  required  in  the  furnace  and  tubes ;  and  there  is  much 
reason  to  believe,  from  comparative  experiments,  that  crowded  tubes 
do  not  allow  the  steam  to  escape  to  the  steam  space  as  quickly  as  it  is 
generated. 

We  may  confidently  look  to  a  considerable  increase  of  economy  and 
efficiency  in  the  locomotive  boiler,  even  though  now  for  weight,  space, 
cost,  and  economy  of  fuel,  it  must  be  placed  at  the  top  of  the  list,  and 
certainly  deserves  the  least  criticism. 

The  duty  and  economy  of  steam  boilers  are  mainly  dependent  on 
the  rate  of  combustion,  the  ratio  between  the  heating  surface  and  the 
fire-grate,  and  the  ratio  between  the  heating  surface  and  the  consump- 
tion of  fuel  per  hour,  thus : — 

Rate  of  Combcstioh. 

Cornish  boilers  burn  per  square  foot  of  fire-grate,       4  lbs. 

Ordinary  land  boilers,  .  .  .  12  " 

Marine  boilers,  .  .  .  18  " 

Locomotive  boilers,  .  .  .  100  M 

Ratio  between  Heating  Surface  and  Fire-orate. 

Ordinary  land  boilers,  .             .             .    12  to  1. 

Marine  boilers,  .             .          27  to  1. 

Cornish  boilers,    .  .             .             ,    36  to  1. 

Locomotive  boilers,  .            .            .          75  to  1. 


Digitized  by  Google 


Steam  Engineering  in  1859 


Ratio  ow  Hiatuiq  8ubfacb  to  Rats  of  Corannoir. 

Cornish  boilers,  .            .            .   0-0  to  1. 

Marine  boilers,          .  .            •         1*5  to  1. 

Ordinary  land  boilers,  »             .             .    1*0  to  1. 

Locomotive  boilers,    .  .            .         0*75  to  1. 

The  preceding  figures  are  only  approximate,  but  they  represent  the 
particular  features  of  each  class,  and  if  we  were  to  tabulate  them  ac- 
cording to  the  economy  generally  realized,  the  Cornish  boiler  would 
stand  first,  the  marine  second,  and  the  common  land  boiler  third ;  for 
obvious  reasons,  the  locomotive  boiler  cannot  bo  fairly  classed  with 
the  other  three. 

If  we  take  as  a  standard  the  rate  of  evaporation  for  a  given  quan- 
tity of  heating  surface,  we  must  place  the  common  land  boiler  first, 
the  marine  boiler  second,  and  the  Cornish  boiler  third ;  and  here  again 
the  locomotive  boiler  must  be  omitted  as  an  exceptional  construction. 

In  such  general  remarks  and  statements  as  the  preceding,  it  is  not 
necessary  that  they  should  represent  the  experience  of  all  our  readers 
— they  are  based  on  actual  practice,  and  suffice  to  illustrate  the  sub- 
ject under  discussion,  and  point  out  the  connexion  always  existing  be- 
tween sound  principles  and  successful  practical  engineering. 

It  is  assumed,  as  generally  acknowledged,  that  from  30  to  60  per 
cent,  of  fuel  is  wasted  in  generating  steam,  and  that  a  considerable 
amount  of  this  waste  ought  to  be,  and  can  be,  avoided ;  and  although 
we  do  not  dictate  the  exact  means  for  accomplishing  this,  we  can  easily 
trace  out,  in  the  majority  of  cases,  tho  direction  of  the  improvement 
required. 

Boilers  made  and  used  in  districts  where  fuel  is  cheaply  obtained 
have  never  been  remarkable  for  their  economical  performances,  nor 
are  the  engineers  in  those  districts  famed  for  great  anxiety  to  intro- 
duce improvements  for  economizing  fuel;  it  cannot  be  expected,  and 
we  are  not  surprised  to  know  that  land  boilers  in  coal  districts  only 
evaporate  C  ft>s.  of  water  at  212°  by  1  fl>.  of  fuel. 

With  wagon  or  plain  cylindrical  boilers,  that  form  such  a  largo 
proportion  of  those  now  in  use  on  land,  economy  of  fuel  is  simply  a 
question  of  size  to  produce  a  given  weight  of  steam,  it  becomes  almost 
entirely  a  question  of  capital;  an  increased  ratio  between  the  heating 
surface  and  the  fire-grate  is  in  this  case  the  desideratum ;  the  furnace 
flues  and  chimney  being  well  proportioned,  and  every  effort  made  to 
check  radiation. 

In  the  Cornish  boiler,  where  tho  furnace  is  within  the  inside  tube 
or  tubes,  that  temperature  in  combustion  which  is  so  essential  to  its 
perfection  is  not  easily  obtained ;  hence  the  difficulty  that  arises  in 
attempts  to  consume  the  smoke  in  such  furnaces ;  an  increase  of  duty 
and  economy  would  ensue  from  placing  the  furnace  under  the  boiler, 
and  returning  the  heated  gases  through  two  smaller  tubes— a  plan  that 
has  been  often  tried  with  universal  success ;  it  allows  ample  space  in 
the  furnace,  insures  perfect  combustion,  and  has  also  other  mechanical 
advantages. 

In  other  descriptions  of  land  boilers,  where  additional  heating  sur- 
face is  introduced  within  the  main  shell,  if  well  proportioned,  they  are 
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generally  more  economical  than  the  Cornish  boilers  with  the  same  re tio 
of  heating  surface  to  fire-grate,  and  with  the  same  rate  of  combustion. 

There  can  bo  no  doubt  that,  for  land  purposes,  a  boiler  with  inter- 
nal flues,  capacious  furnace,  a  greatly  increased  ratio  between  the  heat- 
ing surface  and  the  fire-grate,  and  a  rate  of  combustion  above  that  in 
general  practice,  is  the  cheapest,  the  most  effective,  and  the  most  eco- 
nomical. 

There  can  be — indeed  there  is — no  difficulty  with  such  boilers  in 
realizing  an  increased  economy  to  tho  extent  of  30  per  cent.,  and  in 
obtaining  a  greater  effect  in  a  given  time  from  a  ton  weight  of  boiler. 

We  must  defer  to  next  month  our  investigation  of  the  present  state 
and  future  prospects  of  steam  generation  in  marine  boilers — the  most 
important  branch  of  our  subject.  If  there  are  reasons  why  we  should 
economize  fuel  on  shore,  how  much  stronger  do  they  become  when  it 
is  a  question  of  freight  as  well  as  of  fuel  saved. 

In  addition  to  the  purely  economical  value  of  steam  boilers,  we  shall 
hereafter  have  to  consider  their  mechanical  construction,  especially  as 
affected  by  the  introduction  of  steam  of  high  pressure. 

In  concluding  these  remarks,  we  would  impress  on  our  readers  that 
our  only  wish  is  to  direct  attention  generally  to  present  defects  in  the 
Steam  Engineering  of  1859,  and  to  point  out  to  young  engineers  those 
paths  of  improvement  where  their  energies  and  talents  will  be  pro- 
ductive of  real  benefit  to  their  profession,  and  to  the  world  at  large. 

(To  be  Continued.) 


Under  Sunk  Foundations.*    By  C.  I.  Spencer,  Resident  Engineer 
of  Chunar  Division,  East  India  Railway. 

The  following  remarks  on  the  subject  of  well-sinking  in  bridge  foun- 
dations embody  the  experience  gained  in  sinking  the  foundation  wells 
of  a  bridge  over  the  Jurgoonullah,  a  hill  stream  which  runs  into  the 
Ganges  a  few  miles  below  Chunar. 

Such  knowledge  being  derived  from  one  job  is  necessarily  partial 
and  limited,  and  is  only  offered  as  a  contribution  towards  the  general 
stock  of  information  wanted  on  a  very  interesting  subject ;  and  I  shall 
be  thankful  to  any  one  engaged  on  similar  works  who  will  correct, 
from  more  complete  information,  any  erroneous  conclusions  I  may 
have  come  to,  or  raise  a  discussion  on  any  doubtful  point. 

The  Jurgoo  well-sinking,  which  was  commenced  in  October,  18o7, 
has  just  been  brought  to  a  successful  termination,  and  what  few  mis- 
takes were  made  at  starting  in  points  on  which  we  had  not  the  light 
of  experience  to  guide  us,  have  not  involved  any  serious  ill  conse- 
quences, and  are  now  fruitful  of  instruction. 

In  deciding  upon  the  use  of  under  sunk  foundations  in  preference 
to  piles,  coffer  dams,  or  any  other  expedient,  it  is  necessary  to  take 
into  consideration  the  form  and  material  of  the  bed  of  the  river  to  be 
bridged,  the  floods  to  which  it  is  subject,  and  their  tendency  to  scour 
to  any  given  depth. 

In  these  particulars  the  Jurgoonullah  is  so  circumstanced,  as  to  ren- 
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der  it  unsafe  or  difficult  to  use  any  other  kind  of  foundation  than  the 
one  adopted.  The  bed  at  the  point  bridged,  consists  almost  entirely 
of  sand,  gravel,  and  other  loose  drift  material,  to  a  depth  of  about  20 
feet,  below  which  occurs  a  stratum  of  pure  white  sand  of  unknown 
thickness,  which  extends  under  the  strong  kunkury  clay  at  the  banks 
of  the  nullah,  and  has  evidently  never  been  disturbed  by  the  action  of 
the  stream. 

The  stream  itself  is  a  mere  hill-torrent,  rising  above  20  feet  in  two 
or  three  hours  and  falling  again  as  rapidly ;  in  the  dry  weather  it  does 
not  rise  above  its  bed,  but  stands  in  pools  in  the  sand.  Besides  the  hill 
floods,  the  nullah  is  subject  to  overflow  from  the  backwater  of  the 
Ganges,  and  the  alternating  and  sometimes  combined  action  of  these 
floods  gives  rise  to  alternate  scourings  and  fillings  of  a  kind  very  diffi- 
cult to  foresee  or  provide  for. 

The  only  certain  principle  therefore  upon  which  it  was  possible  to 
proceed  was  to  assume  that  what  the  water  had  done  it  would  do  again, 
that  the  scour  would  reach  on  some  future  occasion  tho  depth  it  had 
reached  before,  and  having  ascertained  this  limit,  to  sink  the  wells  to 
what  might  be  considered  a  safe  distance  below  it,  and  there  leave 
them  in  the  white  sand  which  there  appeared  no  hope  of  getting  to 
the  bottom  of. 

In  such  a  situation  piles  would  have  been  useless,  the  stuff  would 
have  been  washed  out  from  between  them,  and  the  bridge  been  left 
standing  on  tho  naked  sticks ;  sheet  piling  could  never  have  been 
driven  deep  enough  to  defend  them  from  the  scour,  and  to  have  sunk 
coffer  dams  30  feet  into  the  bed,  dredged  out  the  stuff,  and  filled  the 
bottom  with  concrete,  might  have  been  a  safe  plan,  but  would  certainly 
have  been  a  tedious  and  expensive  one. 

Having  then  once  determined  on  the  use  of  wells,  tho  next  thing 
was  to  find  out  the  proper  dimensions  and  arrangement,  as  well  as  the 
best  form  of  curb  and  mode  of  attaching  it  to  the  masonry.  In  all 
these  particulars,  the  one  great  object  to  be  attained  is  to  make  a  well 
which  shall  sink,  for  if  by  any  accident  or  defect  in  design  or  con- 
struction,  one  of  the  wells  should  stick  half  way  and  obstinately  re- 
fuse to  budge  an  inch,  a  contingency  which  sometimes  happens,  it  is 
next  to  impossible  to  get  it  out  again,  and  the  engineer  may  be  placed 
in  the  unpleasant  position  of  having  to  alter  his  design  and  begin  foun- 
dations in  a  new  place. 

Before  considering  the  causes  which  tend  to  impede  the  descent  of 
wells,  I  shall  describe  the  different  modes  adopted  for  sinking  them. 

In  every  caso  the  first  step  is  to  lay  the  curb  on  the  surface,  as  low 
down  as  possible,  and  build  the  wall  to  a  height  above  it,  equal  to 
somewhat  less  than  its  own  diameter;  the  sand  and  stuff  is  then 
cleaned  out  from  the  interior,  and  leaves  a  hollow  into  which  the  well 
sinks.  For  the  first  few  feet  tho  men  can  stand  in  the  water  and  lift 
the  sand  out  easily  enough,  but  as  the  water  gets  deeper,  it  becomes 
necessary  either  to  get  rid  of  tho  water  or  to  contrive  some  way  of 
working  under  water. 

The  first  plan,  viz :  getting  out  tho  water,  is,  when  feasible,  by  far 
the  most  speedy  and  satisfactory,  and  it  may  sometimes  be  advisable 
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even  to  go  to  the  expense  of  a  steam  engine  to  work  the  wells  dry. 
Where  this  cannot  be  done,  or  where  the  quantity  of  water  is  not  so 
great  as  to  require  it,  the  pumping  may  be  done  more  awkwardly,  but 
more  cheaply,  by  means  of  buckets  and  pulleys  worked  by  coolies. 
A  large  amount  of  the  Jurgoo  well-sinking  was  done  by  these  means: 
two  or  three  leathern  buckets  or  rather  bags  (mhotes),  each  pulled  by 
eight  or  ten  coolies,  were  let  down  each  well,  and  with  European  super- 
intendence and  energetic  driving,  it  was  found  possible  in  most  cases 
to  lower  the  water  in  three  or  four  hours  sufficiently  for  the  men  to 
stand  in  it. 

2.  When  the  water  cannot  be  got  low  enough,  or  even  while  it  is  in 
process  of  lowering,  the  stuff  may  be  got  out  by  means  of  divers,  who 
go  down  with  a  small  iron  plate,  with  which  they  shovel  the  sand  into 
a  basket,  which  when  full  is  drawn  up  by  a  couple  of  women.  The 
divers  stay  about  15  seconds  under  water,  and  will  often  fill  a  basket 
at  one  dive,  but  they  soon  get  tired,  and  it  was  found  necessary  to 
have  four  relays  of  them  every  day,  and  to  pay  each  of  them  four 
annas  per  diem,  or  about  three  times  the  pay  of  an  ordinary  coolie. 

3.  The  jham  is  used  in  cases  where  the  water  cannot  be  lowered  and 
is  too  deep  for  divers.  It  consists  of  a  plate  of  iron  about  2  feet 
square ;  at  the  upper  end  is  a  collar  c,  into  which  is  inserted  the  end 
of  a  pole  which  is  about  4  or  5  feet  longer  than  the  depth  of  the  well : 

the  jham  with  the  pole  fixed  is  dropped 
with  some  force  on  to  the  bottom  of  the 
well,  and  the  pole  is  moved  about  by  the 
men  above,  so  as  to  work  the  edge  of  the 
iron  as  deep  as  possible  into  the  soil".  The 
chain  o  is  then  drawn  up  by  means  of  a 
windlass,  the  collar  c  disengages  itself  from 
the  spindle  end  of  the  pole,  the  lower  end 
of  the  shovel  is  lifted  up,  and  the  jhain 
plate  hangs  like  a  scale  pan,  with  a  cer- 
tain, or  rather  a  very  uncertain,  quantity 
of  stuff  in  it.  This  has  to  be  lifted  slowly 
and  carefully,  so  that  the  water  may  not 
wash  it  away.  When  it  reaches  the  mouth  of  the  well  the  contents  are 
drawn  out,  the  pole  fixed,  and  the  whole  contrivance  dropped  once 
more  to  the  bottom. 

The  jham  works  sometimes  very  well  in  sand  and  loose  material, 
and  I  have  seen  them  at  the  Jumna  coming  up  with  about  a  cubic  foot 
of  stuff  on  them ;  but  it  is  at  best  a  capricious  thing,  and  often  comes 
up  empty  or  with  the  merest  spoonful  of  earth  on  it,  especially  when 
used  to  get  up  hard  clay  or  kunkury  sand.  I  do  not  know  who  was 
the  inventor  of  this  singular  instrument,  but  he  must  have  been  in 
India  a  long  time,  and  have  got  the  idea  of  a  codalee  irretrievably 
fixed  in  his  mind.  It  is,  however,  as  far  as  I  know,  the  best  instru- 
ment that  has  yet  been  invented  for  the  purpose.  I  have  seen  dredges 
tried,  but  never  heard  of  one  being  applied  successfully.  There  was 
one  tried  at  the  Jurgoo,  but  the  buckets  had  a  trick  of  getting  upside 
down,  or  hind  part  before,  or  any  way  but  the  right  one.   They  have, 
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I  believe,  been  since  tried  at  the  Jumna,  and  it  would  be  interesting 
to  know  how  far  they  have  succeeded.  The  one  used  at  the  Jurgoo 
consisted  of  a  set  of  small  scoops  or  buckets  fastened  at  intervals  of 
about  2  feet  along  a  couple  of  ordinary  chains,  which  passed  round  a 
couple  of  rollers  at  top  and  bottom  of  a  square  frame  inside  the  well ; 
one  of  these  chains  was  constantly  gaining  on  the  other,  and  the 
buckets  getting  tilted  up  at  one  side.  To  obviate  this  I  would  propose 
making  each  pair  of  links  the  full  length  of  the  distance  between  tAvo 
successive  buckets,  and  making  the  roller  of  a  polygonal  form,  each 
side  being  equal  to  the  length  of  one  link. 

I  do  not,  however,  think  that  a  dredge  is  the  thing  required  for 
well-sinking.  It  is  too  large  and  too  heavy,  and  takes  too  much  time 
in  fixing  and  lengthening,  and  is  too  expensive  in  proportion  to  the 
total  cost  of  sinking.  What  is  wanted  is  some  machine  that  can  be 
worked  like  a  jham  at  the  end  of  a  pole,  but  which  will  be  more  cer- 
tain in  its  action  and  less  liable  to  come  up  empty — something  which 
can  be  lifted  out  of  one  well  into  another  easily  and  readily  without 
carpenters,  and  not  keep  all  your  coolies  waiting  for  more  than  half 
an  hour  at  most. 

I  submit  the  question  to  the  ingenious  among  your  correspondents : 
if  any  of  them  can  solve  it  in  a  good,  practical,  practicable  form,  he 
will  supply  a  great  desideratum  in  Indian  public  works. 

Such  are  the  chief  methods  which  have  been  employed  to  sink  the 
Jurgoo  wells. 


Mann's  Patent  Safety  Apparatus  for  Steam  Boilers* 

The  accompanying  wood  cut  exhibits  a  front  elevation  of  a  very 
simple  and  ingenious  apparatus  invented  by  Mr.  Mann,  the  engineer 
of  the  City  of  London  Gas  Works. 

The  contrivance  is  intended  to  record  the  proper  attention  or  neglect 
to  the  testing  the  ordinary  water  and  steam-cocks  of  boilers,  and  accu- 
rate register  of  the  steam-pressure  within  the  boiler  may  be  secured 
by  the  same  instrument.  It  is  applied  very  readily  to  any  steam-boiler, 
and  in  any  convenient  position. 

The  following  is  a  description  of  the  apparatus : — 

The  pipe  A  admits  steam  to  a  spring  piston  in  the  cylinder  B,  which 
descends  in  proportion  to  the  pressure  of  the  steam  in  the  boiler;  the 
arm  C  is  fixed  to  the  end  of  the  piston-rod,  and  is  carried  downwards 
with  it ;  the  nature  of  the  arrangement  will  have  an  upward  motion, 
hence,  as  the  pressure  of  the  steam  increases,  the  pencil  E,  in  the  pen- 
cil bar  0,  will  be  drawn  up  to  one  of  the  circular  lines  of  pressure  on 
the  diagram  paper  or  card. 

B  is  the  pencil,  which  can  be  removed  in  a  moment,  if  required,  by 
simply  throwing  up  the  lever,  in  which  condition  it  will  remain,  until 
the  pencil  is  replaced,  when  it  is  again  brought  down  and  left  to  keep 
the  pencil  up  to  its  work,  by  a  gentle  pressure  received  from  the  spring 
at  its  upper  end. 

The  eight  day  clock,  of  which  the  barrel,  o,  is  seen,  carries  round 

*  From  tbe  Loud.  Artisan,  Aogtut,  1859. 


Digitized  by  Google 


370 


Civil  Engineering. 


once  in  24  hours,  a  metal  disc,  to  which  is  fixed  by  the  thumb-screw, 
J,  the  paper  or  card  disc  having  thereon  circles  corresponding  to 

the  steam  pressure  from  zero  to  40  lbs. 
(or  higher  if  required),  and  radial  lines 
equal  to  the  twenty-four  hours  of  the  day. 

The  apparatus  works  in  the  following 
manner : — Upon  the  gauge-cocks  being 
tried  at  the  intervals  of  time  during  the 
day  or  night  for  which  the  circular  card 
has  been  divided,  that  shown  in  the  accom- 
panying diagram  having  divisions  of  one 
hour,  although  there  may,  in  practice,  be 
two,  four,  or  more  divisions  in  the  hour. 


The  piston  is  caused  by  the  pressure  of 


steam  above  it  (admitted  from  a  suitable 
pipe  connected  with  the  gauge-cocks),  to 
descend,  and  carry  the  pencil  downward 
toward  the  centre  of  the  card,  making  a 
radial  mark  thereon  to  an  extent  corres- 
ponding with  the  change  of  pressure — 
the  time  of  opening  the  cock  being  re- 
corded by  the  rotation  of  the  card  by  the 
clock-work,  so  that  should  the  attendant 
/\/  \^  not  be  present  and  open  the  cocks  at  the 

I proper  time,  the  division  or  line  upon 
HyaR3*79RH  which  the  mark  should  have  been  made 

will  have  passed  the  point  of  the  pencil 
and  the  line  of  its  course. 

This  apparatus  is  both  simple  and  in- 
i '  'genious.   It  has  been  used  most  success- 
--y<    fully  at  the  City  Gas  Works  for  many 
|  months  past,  and  it  deserves  to  be  better 
known  and  more  generally  adopted. 

We  are  glad  to  perceive  attention  is 
being  called  to  the  want  of  such  appara- 
tus, as  will  be  seen  by  the  following  ex- 
tract from  the  report  of  Mr.  Longridge, 
of  Manchester: — 
T  44  In  reference  to  the  boilers  which  sus- 

tained injury,  in  consequence  of  deficiency  of  water,  it  is  mentioned 
that  in  one  case  the  explosionwas  caused  by  fracture  of  the  blow-off 
pipe  which,  during  the  night,  allowed  the  water  to  escape  unobserved 
by  the  watchman,  who  continued  firing  after  the  boiler  was  empty.  In 
the  other  two  cases  the  feed-valves  appear  not  to  have  been  tight,  and, 
on  preparing  to  start  in  the  morning,  the  water  in  the  boilers  was  driven 
back  by  the  increasing  pressure  of  the  steam,  and  the  furnace  crowns 
much  injured  in  consequence.  Though  these  boilers  were  provided 
with  glass  tube-gauges  and  floats,  these  appear  to  have  received  no 
attention  at  the  time,  thus  pointing  out  the  necessity  of  employing 
other  means  of  safety." 
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List  of  American  Patents  wHicn  issued  prom  September  13,  to  September  27,  1859, 

(inclu81vbJ  wjtu  Exemplifications. 

8EPTKMBER  13. 

67.  Lamp  Chtmxets;  Elias  J.  Ilale,  Foxeroft,  Maine. 

Claim— Contracting  the  chimney  above  the  flame,  and  admitting  at  or  near  the  same  point  a  current  of 
air,  in  the  manner  eel  forth. 

08.  Exhaust  Pipe  roa  Steam  E*gi*es;  Robert  Hale,  Roxbory.  Massachusetts. 

CliUm— An  exhaust  pipe,  constructed  a«  demerit**!,  and  having  an  opening  and  a  steam  pipe,  in  com- 
bination with  a  lip,  operating  in  the  manner  act  forth. 

99.  Excavator;  William  Hamilton,  St.  Catharine,  Missouri. 

Claim— 1st,  In  combination  with  an  excavator  frame,  constructed  a*  described,  having  the  »lde  tl miners 
braaed  in  front  only,  I  claim  four  wheel*,  wheu  arranged  in  relation  to  tho  said  frame,  no  that  a  common 
cart  m.ty  either  be  backed  between  the  hind  wheel*,  or  pushed  over  said  wheel*  and  frame,  under  the  ex- 
cavator, wheu  the  name  1*  hoists  to  be  discharged.  2d.  The  combination  of  an  excavator  with  a  frame, 
having  the  rear  end*  of  each  of  the  *ide  timber*  bifurcated  for  tbc  reception  of  the  wheel,  the  same  being 
arranged  to  turn  on  a  pin  or  journal,  extending  transversely  through  the  two  fork*.  3d.  The  peculiar  ar- 
rangement of  hanging  the  excavator  to  the  frame  hy  mean*  of  anus,  the  same  tieing  *o  pivoted  at  the  ends 
respectively  to  the  excavator  and  side  timber*,  a*  that  they  Khali  be  exposed  to  a  tensile  strain  in  the  draft 
line,  or  thereabout,  during  tho  excavating  operation  of  the  machine. 

100.  Barrel  Strikges;  Stephen  P.  Hart,  Boston,  Massachusetts. 

Claim— The  spring,  as  applied  to  the  syringe,  operating  in  tho  manner  sat  forth. 

101.  Cbcrm;  Malachi  B.  Hastier,  Columbia  City,  Indiana. 

Claim— The  arrangement  of  the  hinged  curved  leaf,  in  combination  with  the,  wings,  arranged  as  de- 
scribed. 

102.  CoxsTRCcnos  or  Ssojiextal Circular  Saws;  R.  K.  Hawley,  Baltimore,  Maryland. 

^     Claim— A  segmental  veneer  saw,  the  blades  of  which  are  formed,  hung,  and  clamped,  in  the  manner 

103.  Grixdxxo  the  Teeth  op  Mowers  axt»  Reapers;  David  Hlnman,  Berea,  Ohio. 

Claim— The  circular  grooves  on  the  faces  of  tho  grindstone  in  connexion  with  the  standards  and  bolder, 
arranged  and  operating  in  the  manner  specified. 

104.  Maxule;  W.  W.  Ilollman,  Eddyvllle,  Kentucky. 

Claim — The  combination  of  the  levers  with  one  of  the  rolls  and  balancing  lover,  as  set  forth. 

104.  Mode  op  Maeupacturimo  Telegraph  Carles;  W.  U.  Horstman,  Brooklyn,  New  York. 

Claim— Constructing  the  cable  by  the  apparatus,  consisting  of  the  reservoir,  wrapping  apparatus.  Ac, 
or  their  equivalents,  as  sjjecified.  Also,  the  dual  reservoir  for  coating  a  telegraphic  cable  after  It  has  passed 
all  the  other  apparatus,  and  before  it  has  entered  the  wateror  ground, constructed  and  applied  as  specified. 
Also,  the  manufacturing  of  the  cable,  in  the  manner  described,  at  the  time  it  Is  laid,  so  as  to  perfect  it  and 
at  once  lauuch  it  into  tho  place  where  it  1*  to  remain,  whereby  I  avoid  all  the  chances  for  injury  and  im- 
perfections arising  therefrom,  growing  out  of  slowing  and  handling  the  cable  after  it  has  been  made,  as 
heretofore  has  been  done. 

106.  Harvebtixg  Machines;  A.  II.  Inskeep,  Mlddlcburg,  Ohio. 

Claim — 1st,  The  arrangement  of  the  revolving,  spiral,  cone-shaped  cutter  or  gatherer  with  the  base  of 
the  cone  in  front,  to  gather  up  and  draw  the  grain  l>ack  to  either  rtationury  or  reciprocating  cutter*,  us 
described.  2d,  The  combination  of  the  spirally-formed  gatherer  or  cutter,  arranged  as  described,  with  the 
divider,  guards,  and  stationary  cutters. 

107.  CcXTTVATORB;  W.  D.  Johnson,  Raleigh,  North  Carolina. 

Claim — The  bars,  curved  so  as  to  f  irm  handle*  at  one  end.  and  having  horizontal  oblique  positions  to 
form  the  body  of  the  frame,  the  draft  bar,  and  guide  or  returning  bir.  the  front  end*  of  the  bar*  beiug  con- 
nected or  secured  together  by  tho  collar  or  loop,  in  combination  with  the  double  scraper. 

J08.  Srxdiso  Machines;  W.  D.  Johnson,  Raleigh,  North  Carolina. 

Claim — The  arrangement  of  two  distributing  slides  with  the  projection*  on  the  wheels,  and  two  or  more 
compartments  in  tho  hopper,  Inclined  tube,  Inclined  draft  bar,  and  adjustable  roller  standard. 

109.  Boilers  por  Maximo  Paper  Pclp  prom  Wood  ;  Morris  L.  Keen,  Rogers'  Ford,  Pennsylvania. 

Claim — A  boiler  for  boiling,  under  pressure,  wood  and  ligneous  materials  for  making  paper  pulp,  con- 
structed with  an  expansion  chamber,  stirrers,  and  discharge  valve  or  cock,  arranged  in  the  manner  stated. 

110.  CcLTtviTORS;  Asa  M.  Keith,  Kosciusko,  Mississippi. 

Claim— The  arrangement  of  the  double  scraper,  the  hoe  drum,  and  the  hlller*  or  cowers,  in  their  rela- 
tion to  each  other  and  to  the  parts  of  the  frame  to  which  they  are  attached,  as  set  forth. 

111.  Movable  Tops  por  Carriages;  John  C.  Kimball,  New  Haven,  Connecticut 

Claim — So  constructing  the  standards  or  supports  of  a  standing  carriage  top,  and  attaching  them  hy 
means  of  screws,  that  the  top  and  standards  or  supports  may  be  readily  removed,  when  the  whole  is  con- 
structed and  connected  substantially  as  described.  Also,  the  combination  of  the  standards  with  the  body, 
•when  the  standards  are  secured,  being  screwed  into  the  upper  ends  of  the  studs,  and  the  whole  is  con- 
structed as  described. 

112.  Locomotive  Lamps;  Nelson  J.  Kuapp,  Chicago,  Hllnoi*. 

Claim— The  combination  of  the  ellipsoidal  and  paraboloids!  reflectors  and  burner,  arranged  as  set 
forth. 
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13  Mtcmxt  row  ARRA*ot»o  Pens;  Je««.  Ladd,  Uolderness,  New  Hampshire. 

Claim — A  machine  or  cnuit>i nation,  conaiating  of  Die  following  device*,  or  their  mechanical  equivalents, 
vii ; — 1,  The  grooved  cy Under,  furnished  with  a  hopper  or  other  proper  meana  of  supplying  it  with  pegs. 
2,  The  guiding  receiver.  3,  One  or  more  advancers,  and  toe  operative  median  if  m  thereof.  4,  A  device  or 
meeh  mism  for  discharging  from  the  guiding  receiver  the  refuae  pega.  6,  The  spring*  or  devices  for  pre- 
Tenting  th«  discharge  of  the  pega  from  the  guiding  receiver,  when  they  may  be  disponed  therein  with  their 
butt*  in  advance  «ri  their  point*.  6,  Th*  receiving  spout.  7,  The  peg-carrier;  and  8,  Mechanism  (or  ad- 
vancing the  pegs  through  the  said  carrier.  Also,  in  combination  with  the  said  machine,  or  its  hopper  and 
grooved  cylinder,  an  agiutor,  or  means  of  shaking  or  agitating  the  maw  of  pegs  in  the  hopper,  or  Its  con- 
ductor. Also,  in  combination  with  the  said  machine  or  Ita  receiving  spout,  the  serrated  bar.  operated  aa 
described,  or  mechanism  for  insuring  the  descent  of  the  pegs  within  the  receiving  spout  Alaa  in  combi- 
nation with  the  said  machine  or  with  the  receiving  spout  and  peg-carrier  thereof,  the  device  or  part,  c,  made 
to  operate  in  munner  and  by  means  specified.  Also,  in  combination  with  the  said  machine  or  the  receiving 
■pout  thereof,  the  door  and  it*  operative  mechanism,  whereby  the  surplus  pegs  may  be  discharged  from  the 
spout  after  it  may  become  sufficiently  supplied  with  peg*.  Also,  in  combination  with  the  said  machine  or 
Ita  spout,  the  finger,  or  equivalent,  to  be  operated  in  manner  and  by  meana  aa  described. 

114.  Bo  Ann  Measures;  Augustus  Lafover,  Battler  reek,  Michigan. 

Claim— 1st.  The  employment  or  use  of  the  cone  gears  and  sliding  pinions,  in  connexion  with  an  end- 
leas  toothed  or  serrated  chain  fitted  within  a  suitable,  case,  arranged  with  gearing  and  indes.es.  and  with 
or  without  the  arm  and  lever,  lid.  The  arrangement  of  the  yielding  frame*  with  the  pinion  and  cone  gear, 
respectively  attached  to  levers  and  racks. 

115.  Dumpish  Cart:  John  8.  Lash,  Carlisle,  Pennsylvania. 

Claim— The  employment  or  use  or  the  curved  or  segment  rack  attached  to  the  rod  and  provided  with 
the  led/e,  the  pinion  and  hooks,  arranged  as  set  forth.  Also,  the  rod  provided  with  the  spring,  aod  o>n- 
necUd  to  the  sliding  or  pressure  bar  provided  with  the  arm,  the  above  parts  being  applied  to  the  cart,  and 
arranged  to  operate  as  set  forth. 

116.  OOU  Plasters;  William  Leea,  Germantown,  Ohio. 

Claim— The  cylinders,  in  combination  with  the  hoppers  with  reference  to  the  feed  bar,  arranged  to 
operate  a*  set  forth. 

117.  Piaso-portes;  Ferdinand  C.  Light*,  City  of  New  York. 

Claim— 1st,  The  crystal  reverberator  of  glass,  or  other  material,  applied  helow  or  at  the  back  of  the 
sound-board,  in  combination  with  openings  therein,  as  described.  2d,  The  insulator*,  applied  between  ths 
iron  frame  or  plate,  and  the  rest  plank  and  wooden  blocking  of  the  instrument,  in  such  manner  that  lbs 
said  frame  or  plate  will  bear  upon  the  plank  and  blocking  only  at  few  points,  as  described. 

118.  Tobacco  Prunes;  George  Lindsey  and  Wm.  Cameron,  PcU-rsburgh,  Virginia. 

Claim — A  portable  hydraulic  jack,  or  other  powerful  press,  so  constructed  as  to  be  readily  applied  to 
an  ordinary  or  to  a  series  of  ordinary  screw  presses,  for  the  purpose  described,  and  adjustable  as  to  height 
on  the  truck  on  which  it  rest*,  in  combination  with  the  railroad  track,  l.  at  right  angle*  with  the  track,  K 
when  said  press  is  used  for  increasing  the  pressure  of  the  screw  preaa  and  converting  it  into  a  retaining 
press,  as  described. 

119.  Loct  aso  Detector;  John  H.  Lyon,  City  of  New  York. 

Claim— Combining  with  a  padlock,  or  any  lock  provided  with  a  shackle,  a  supplemental  shackle,  ar- 
ranged with  a  lead  or  soft  metal  tube,  so  aa  to  be  temporarily  secured  thereby  to  the  lock  case,  and  admit- 
ting of  being  released  only  by  the  aevering  of  the  said  tube,  which  thereby  serves  aa  a  detector.  Also, 
forming  the  lock  case  of  two  parts,  with  a  division  plate  between,  whereby  the  construction  of  the  lock  is 
rendered  extremely  simple,  and  the  invention  enabled  to  be  carried  out  or  produced  at  a  moderate  oast. 

120.  Steering  Apparatus  for  Baroes  is  Rivers;  M unlock  Lytic,  Alleghany,  Pennsylvania . 

Claim— The  appUcation  of  a  wheel  to  the  bow  of  a  barge,  so  that  said  wheel  shall  revolve  at  right  angles 
to  the  direction  of  the  barge,  in  combination  with  an  apparatus  for  operating  said  wheel  by  the  power  of  the 
propelling  boat. 

121.  BUBtJN  MACmwM;  Jacob  Maiie,  Woorter,  Ohio. 

Claim — The  adjustable  cultivators  provided  with  the  anna,  guides,  and  the  adjustable  jointed  harrow, 
arranged  as  described,  and  acting  conjointly  with  the  seeding  apparatus,  in  the  manner  set  forth. 

122.  Dovetailiso  Machine;  W.  A.  McDonald,  Mott  Haven,  New  York. 

Claim— 1st,  The  employment  or  use  of  spiral  aaw-cutters  attached  to  the  rotating  heads  connected  by 
gearing.  2d,  In  combination  with  the  cutters,  the  adjustable  platform.  3d,  The  combination  of  the  cut- 
ters, platform,  and  gauge,  operated  by  the  screw,  for  the  purpose  set  forth. 

123.  Cultivators  ;  Edmund  and  Benjamin  Miller,  Hieing  Sun,  Indiana. 

Claim— The  combined  arrangement  of  the  guard,  elevated  wing  curved  horizontally  in  two  directions, 
ailjusting  shank,  and  bracket,  oja*ratiug  in  connexion  with  a  shovel  plough,  in  the  manner  act  forth. 

124.  Shingle  Machine;  1 1  Miry  Miller,  Grafton,  Virginia. 

Claim— The  manner  of  tilting  the  bed,  by  means  of  the  adjustable  wheel  on  shaft,  actuated  by  the 
ratchet  also  on  said  shaft,  the  pawl  on  the  framing,  spring  attached  to  the  carriage,  and  spring  attached  to 
the  framing,  and  acting  on  the  bed,  the  whole  being  arranged  as  set  forth.  Also,  the  arrangement  of  the 
bed  and  rods  attached  to  the  framing,  aa  shown,  to  admit  of  the  vertical  adjustment  of  the  bed,  for  the 
pur,  oae  of  graduating  the  thickneaa  of  the  shingles. 
126.  OoTToa  Scrapers;  Jonathan  II  Mitchell,  Germantown,  Tennessee. 

as  set  forth.   2d,  The  adjustable  and  chaugeable  share,  arranged  and  operating  as  set  forth.      '  °pCI*<ia'' 

126.  Corji  Planters  ;  William  Morrison,  Carlisle,  Pennsylvania. 

Claim— A  corn  planter,  constructed  with  the  mould-boards,  adjustable  cutters  or  covercr*,  hopper, 
slides,  and  clearers. 

127.  Ploughs;  William  O'Neill,  Pine  Level,  Alabama. 

Claim— The  lapping  land-sidea  of  the  plough*  and  the  bar.  attached  to  the  beam,  as  specified,  in  coav 
bination  with  the  bolts,  nuts,  and  braces  described,  whereby  they  may  b*  formed  at  pleasure  into  *  double 
or  hill-aide  plough. 
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128.  Pionons;  William  O'Neill,  Pine  LbtbI,  Alabama. 

Claim— The  arrangement  of  tho  adjustable  mould-board*,  attached  to  the  share  by  bolts,  and  con- 
structed as  described,  with  braces,  stock,  and  share,  and  point. 

129.  Lamps;  OoorgcT.  Parkhurst,  Baltimore,  Maryland. 

Claim— Tho  flattened  air  tube*.  bent  at  riu'ht  or  other  convenient  angles,  with  a  slit  or  opening  at  the 
oot«r  angles,  in  combination  with  flat  wick  tubus,  and  tbe  combination  of  the  above  parts  with  the  cap  or 
dome,  made  or  operating  as  described. 

130.  Carriaue  Springs;  Stephen  B.  Feet,  City  of  New  York. 

Claim — A  compound  spring,  comjKwwd  of  a  combination  of  an  elliptic  leaf  or  leaves  and  a  volute  coil. 

131.  S*i*«\ar.-eTLrrEa;  John  U.  Perry,  Kington,  Khodo  Island. 

Claim— Combining  the  cylinder*,  having  a  spiral  cavity  or  cavities,  with  the  follower,  as  described. 
102.  ITorse  IUkes;  Orris  Pier,  I.udlnw,  Vermont. 

Claim— TIk-  couibiuatiou  of  the  adjustable  bar,  t,  lever,  l«ar,  K,rods,  rake,  strap,  and  seat,  as  described. 
133.  Boilerj  ami  Steamers;  Daniel  K.  Prindle,  Bethany,  New  York. 

Claim— The  so  turning  or  forming  t  li*»  llauoh  of  the  upi»er  scctiou  that  it  will  contain  water  to  prereut 

tho  tire  from  burning  the  packing  bvueath  tho  llauclw. 

131.  Seeding  Machines;  S.  «.  Kaudal),  New  Braiutrec,  Massachusetts. 

Claim— The  arrangement  and  combination  of  the  series  of  plate  wheels,  seed  boxes,  and  horisontal  bar, 
so  that  ax  the  bar  is  drawn  along,  ihu  j'Kito  winds  shall  ussum^  an  oblique  jx.sition. 

13j.  Saivi».»  Machines;  J.  A.  Satford,  Winchester,  Mi«.,  and  John  W.  Chase,  North  Weare,  N.  H. 

Claim— 1-t,  Hanging  the  gauge  roll  iu  vibrating  tVatu  ::*,  in  combination  with  tho  spring  ami  retaining 
sprite -catch,  and  adjustable  slop*,  arranged  as  spec. tied.   2d,  Tho  over-lapping  kuife,  in  combination  with 
the  .uljustaijle  spring  apron,  arran^-d  as  >pccith  d. 
130.  Cakriaoe-uu's;  Francis  C.  Shatter,  Brooklyn,  New  York. 

Claim— The  arrange  ment  and  combination  with  t Lt-  curtains,  of  the  hooks,  guides,  and  supporters,  so 
that  tbe  curt  Ons  may  »«•  kept  stretched, and  Ixj  readily  lowered  or  raised  and  secured  overhead,  within  tb» 
carriage  at  any  desired  point. 

137.  Spirit  Level;  Thad  Jcus  S.  Seoville,  Rochester,  New  York. 

Claim — F.mploying  a  single  ttansparent  cell  or  cistern  of  spirits,  or  other  fluids,  in  combination  with 
the  scale  uud  rectangular  stock,  in  such  a  manner  that  tb  •  surtaco  line  of  the  liquid  shall  indicate  both 
the  horizontal  and  perpendicular,  with  the  Intermediate  degrees. 

1J8.  SEEDtso  Machines;  llarvey  Sloan,  Franklin,  Indiana. 

Claim— 1st,  Tho  arrangement  of  shanks,  drag-bar*,  levers,  hir,  rest,  and  support,  combine<l  and  ope- 
rating as  speeitied.  i!d,  in  connexion  with  the  subject  of  the  nrtt  claim,  the  arrangement  of  rollers,  seed 
hoxca,  and  slides,  constructed  its  specified. 

1JI».  IUilroad  Car  Skats;  C.  A.  Smith,  Piermont,  New  York. 

Claim— 1st,  The  arranit  tneiit  or  the  back  and  bottom  of  a  car  seat,  so  that  when  the  seat  is  adjusted  to 
an  iuclined  position  both  part*  to  move  together  on  the  same  pivot  on  which  the  back  moves,  independent 
of  tbe  bottom,  when  tbe  seat  is  reversed.  2d,  The  spring  catch,  notched  arc,  bottom,  and  back,  arranged 
as  described. 

110.  Cotton  Seed  Planters  ;  P.  M.  Smith  and  T.  T.  Collier,  Lavorula,  Texas. 

Claim— The  arrangement  and  combination  of  the  wheels,  axle,  crank,  pulley,  slid*,  agitator,  fender-bar, 
plough-share,  and  scraper,  as  described. 

141.  Thimble;  James  C.  K.  Steirly,  Brooklyn,  New  York. 

Claim— The  combination  of  the  thimble  and  cutter,  in  the  manner  set  forth. 

142.  Cooejno  Stove* ;  David  Stuart,  Philadelphia,  Pennsylvania. 

Chum— Combining  with  tho  hollow  cross-piece  the  dUtributor,  arranged  as  set  forth. 

143.  Folding  Crura;  J.  II.  Swan,  City  of  New  York. 

Claim— 1st,  Tho  arrangement  of  tho  back,  s  at,  and  arms,  so  that  the  liack  and  seat,  when  occupied,  will 
1k»  nenrly  counterpoised,  and  the  arms  moved  with  tb  •  s  -at  and  back.  2d.  In  conibinalion  with  the  back, seat, 
and  arm's,  the  curved  legs,  arranged  so  as  to  admit  of  being  completely  folded. 

144.  Cue  ax;  James  Taylor,  Kushville,  Illinois. 

Claim — Tlie  |a>culiar  construction  and  arrangement  of  perforated  brakes  and  auxiliary  reflectors,  In 
combination  with  a  dasher,  baring  its  blades  flattened  out  gradually  from  near  the  shaft  to  their  ends. 

111.  Machine*!  for  Formi.no  Hat  Bodies;  James  S.  Taylor,  Danbury,  Connecticut. 

Claim — The  combination  of  the  two  perforated  cones  and  exhaust,  with  one  picker  and  feed  arrangement, 
an  arranged  that  tho  current  of  impelled  fur  is  alternately  shifted  from  the  tip  of  one  cone  across  on  to  the 
tip  of  the  other,  in  snob  a  manner  as  to  give  the  required  proportions  in  forming  a  perfect  hat  body. 

146.  Washi.mo  Machine ;  George  W.  Tolhurst,  Liverpool,  Ohio. 

Claim— The  inside  bottom  box  constructed  air-tight,  so  that  when  the  pressure  of  the  upper  rubber  is 
removed  it  will  float,  and  expose  tho  clothes  to  be  handled. 

147.  Seeding  Machines;  M.  L.  Tourtelett,  Ncshonoc,  Wisconsin. 

Claim — Tbe  combination  and  arrangement  of  the  k-vers,  connected  by  tbe  traverse  rod,  the  cam,  and 
the  slides,  for  joint  operation. 

144.  IItqrometxb;  Louis  S.  Ullmann,  Nashville,  Tennessee. 

Claim — The  combination  of  tho  capsule  ami  naturally  spiral  tail-like  appendage  of  either  of  the  plants 
specified,  with  an  index  or  dial,  or  their  equivalents,  substantially  as  described,  to  constitute  a  hygrometer. 

149.  Macarx*  fob  Weighing  Oraix,  Ac.;  John  Van  Home,  Magnolia,  Illinois. 

Claim— Weighing,  by  means  of  a  round  ball  or  self-acting  weigher,  operating  in  a  concave  beam,  or 
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balance  and  blocks,  and  npfrnl  spring*,  working:  In  »*>o  bottom  of  the  beniu  by  meant  of  the  groove*,  so  a>  to 
weigh  different  weights  or  drafts,  H,  and  board,  combined,  for  the  purpose*  set  forth. 

160.  Machines  ros  Rakiro  amd  Loading  Hat  ;  Thomas  J.  Wallace,  Cam.  ron,  Illinois. 

Claim — lat,  A  bay-raker  and  loader,  arranged  and  combined  together  as  described.  2d,  The  coxnbinaLioa 
of  the  inclined  part,  a,  with  its  pivot,  with  the  part,  A,  of  the  main  frame  and  «lol,  aa  set  forth. 

161.  Carpenters'  Rule;  Hamlin  Whitmore  and  David  M.  Smith,  Springfield,  Vermont. 

Claim — The  spiral  springs  applied  to  the  pintle  of  the  Joint,  in  combination  with  the  clastic  bearings  of 
the  plates  provided  with  notches  and  projection*,  aa  set  forth. 

162.  Cou  Planters;  Charles  W  hi  taker,  Davenport,  Iowa. 

Claim — The  arrangement  of  the  aeod  boxes  or  receptacles,  slides,  stationary  plate*,  and  movable  plate, 
with  tho  arms  ami  weights  attached. 

163.  Orates;  J.  8.  Williams  St,  Louis,  Missouri. 

Claim— The  combination  of  the  stove  grate  having  register  plates  and  valvea  which  admit  onh*ated  air 
from  the  nritu  at  nil  tiim%  through  the  Inittom  of  **ld  plate*,  bill  omtrol  the  flow  of  bitted  oir  into  the  rotaa 
with  the  ordinary  fire-place,  when  the  latter  in  separated  from  the  flik<  above  by  a  aim  pie  fire-board. 

164.  Plocoiis;  W.  B.  William*,  Warrenton,  North  Carolina. 

Claim— l»t,  The  combination  of  screw-bolt*,  nut  in  beam,  standard,  enff,  and  dotted  brace,  to  regulate 
the  depth  of  ploughing.   2»U  And  in  combination  with  the  above,  the  enrvod  arm  for  collecting  weeds. 

156.  Plowus;  W.  B.  Williams,  Warrenton,  Nonh  Carolina. 

Claim — The  combination  of  standard*,  plate,  and  oblique  wing*,  with  si  tare. 

156.  Converting  Rot  art  into  Reciprocating  Rectilinear  Motion;  Albert  Broughton,  Malone,  New  York. 

Chum— The  combination  of  the  divided  journal-box,  containing  two  bearing*,  and  closed  by  spring*,  a  s, 
and  the  spring,  I,  or  toothed  plate,  with  the  vibrating  pinion  shaft. 

157.  Cover  for  Stovr  Plates;  J.  II.  Gould,  Alliance,  Assignor  to  self  and  E.  A.  Hartshorn,  Mount  Union, 

Ohio. 

Claim— The  aclf-erecting  handle,  in  combination  with  weights,  arranged  essentially  as  set  forth. 

158.  Brick  Machines;  James  A.  llamcr,  Reading,  and  Norris  Msris,  Kimt>ertou,  Pennsylvania. 

Claim — 1st,  The  combination  of  the  blades  and  rods  with  the  valvea  and  spiral,  arranged  aa  art  forth. 
2d,  The  ooiubi nation  of  the  adjustable  cover  with  spiral  and  trough,  for  the  purpose  of  relieving  or  iacr*» 
ing  the  pr<*»ure  u|M>n  the  clay  in  the  mould*.  3d,  The  combination  of  the  hinged  smoothing- piece  with  the 
hinged  vertically  reciprocating  piece,  aa  act  forth.  4th,  Providing  the  hinged  smoothing-pioce  with  the  skt 
and  tube,  as  set  forth. 

150.  Calendar  Clocks;  8.  P.  La  Due,  Assignor  to  Thomas  8.  La  Due,  Rockford,  Iowa. 

Claim — 1st,  The  arrangement  and  ooinbinitlou  of  the  wheels  and  the  ring,  the  faces  of  which  are  market 
with  tho  proper  figures  and  letters,  so  that  they  indicate  the  second*,  the  minutes,  the  hours,  und  tbe  day*  of 
the  week  and  month.  2d,  Arranging  the  wheel  in  such  a  manner  that  it  serv.-s  the  double  purp,w  of  actual  - 
iug  the  l>ell-hammer,  and  to  indicate  the  hours  of  the  day.  3d,  Placing  the  figures  and  dials  on  the  lace*  «f 
the  driving  wheels  to  indicate  the  seconds  and  minutes  by  a  continuous  tuotiou;  also,  to  indicate  the  boors 
by  a  continuous  or  intermittent  motion. 

100.  Straw  Cutters;  Joseph  B.  Okey,  Assignor  to  self  and  Wm.  II.  Hendrick,  Indianapolis,  Indiana. 

Claim— 1st,  The  combination  of  sliding  bar,  constructed  as  set  forth,  with  yoke  and  vibrating  bottom. 
2d,  The  combination  of  cams  with  lever,  constructed  and  used  aa  described. 

101.  BREECH-LOADtno  FtM  Arms;  Joseph  Rider,  Newark,  Ohio,  Assignor  to  self  and  K.  Remington  k  Sons, 

lliou.  New  York. 

Claim— The  combination  of  the  movable  breech-pin  and  the  cap  tube  Applied  to  a  pistol,  aa  deacrfb*d. 
And,  in  combination  with  a  hammer  of  the  form  d>-*cribcd,  1  claim  the  arrangement  of  the  main  spring  and 
trigger,  relatively  to  each  other,  to  the  hammer,  and  to  the  stock  and  twrrel,  as  described. 
1«2.  Siwino  Macbirm;  Joseph  C.  Sllvey,  New  Orleans,  Aae'.gnor  to  Thomas  J.  Dobyna,  St.  Helena  Pariah, 
Louisiaua. 

Claim — 1st,  Operating  the  needle-arm  by  moans  of  a  grooved  eccentric  and  a  pin  on  the  needle-Arm.  ar- 
ranged in  the  manner  descrilied.  2d.  The  construction  or  arrangement  of  the  portion  of  the  feed-plate  or 
table  through  which  the  needle  and  the  feeding-dog  work,  to  form  an  luclined  plane  relatively  to  the  direc- 
tion of  the  movement  of  tho  feeding-dog.  3d,  The  combination  of  spring*,  applied  in  the  manner  descnUd. 
to  effect  the  tightening  of  the  stitch,  and  otherwise  control  tho  thread  between  the  perforating  needle  and  its 
apool,  by  the  automatic  operation  explained. 

163.  Apparatus  tor  Fexdirg  Pro*;  Setb  D.  Tripp,  Assignor  to  artf  and  Luther  mil,  Stoneham,  M.x«-. 
Claim— lat.  Winding  up  the  blank  or  atrip  of  pegs  with  the  ribbon,  bo  that  aa  the  riblion  is  wound  off  hj 

the  movement  of  the  machine,  the  blank  will  be  fed  up  in  the  manner  aet  forth.  2d,  Hanging  the  apool  on  a 
vibrating  arm,  ao  that  the  spool  and  trough  may  follow  the  motions  of  the  swinging  gate  or  part  uf  the  peg- 
ging machine,  to  which  the  trough  ia  attached. 

164.  Scales;  Andrew  Turnbull,  West  Meriden,  Assignor  to  aelf  and  James  B.  Prary,  Meriden,  Connect!  euL 
Claim — 1st,  The  combination  of  the  beam  lever  v»ith  scoop  platform  attached,  with  the  apring,  rack,  ad- 
justable or  fixed  pinion,  with  Index  or  indexes  attached  to  its  arbor,  and  traversing  over  a  graduated  piateor 
plates.  2d.  Attaching  or  suspending  loosely  the  rack  to  the  lieani  lever,  by  means  of  a  pivot,  and  having  a 
spring  acting  on  said  rack  in  order  to  keep  the  aame  in  gear  with  the  pinion.  3d,  Attaching  the  lower  end 
of  the  apring  to  the  traverse  bar  bv  means  of  the  acrew  and  nut,  in  order  to  regulate  the  tension  of  the  apring 
and  preserve  its  uuiformlty.  4th,  'in  combination  with  the  lieam  lever,  spring,  and  indexes,  connected  with 
tho  beam  lever,  the  atop,  on  the  arbor,  for  the  purposes  specified. 

166.  Clothes  Drtir;  0.  II.  Waters,  Baltimore,  Maryland,  Assignor  to  Alfred  Hnnter.  Washington  City,  D.  C. 

Claim— Tho  combination  and  arrangement  of  the  adjustable  grooved  post,  its  radial  arms,  awl  box,  a,  with 
box,  a,  cylinder,  and  protector,  constructed  in  the  manner  set  forth. 

166,  Lamps;  Lewis  White,  Hartford,  Connecticut,  Assignor  to  aelf  and  Daniel  McLaughlin,  City  of  N.  York. 

Claim — The  application  and  arrangement  of  tbe  oi>eratlng  gears,  when  placed  In  the  manner  described. 
Also,  tbe  movable  flaps,  in  tho  manner  described. 
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167.  PuNXTAftifM ;  Lemuel  Allen,  Pekln,  Illinois. 

Claim— The  representation  of  the*  planets  and  their  orblta  suspended  on  ft  diametric  rod,  and  capable  of 
rotating  on  mild  rod,  within  a  broad  Ml  which  represents  the  xodinc.  Also,  the  arrangement  of  devices  by 
whic  h  the  earth  may  I*  adjusted  to  represent  its  relative  position  to  the  nun,  and  to  the  plaue  of  its  orbit,  at 
any  )«int  thereof,  in  the  manner  set  foith. 

1G8.  Slide  Valves  ix  Steam  Enoinkb;  Asthy  C.  Anrona,  Reading,  Pennsylvania. 

Claim— The  corrugated  valve  seat,  in  combination  with  the  cavities  in  the  face  of  the  Yalve,  substan- 
tially the  same  a*  set  forth. 

160.  On  At  5  Skparators;  P.  J.  Ankncy  And  Danh  1  McOreevy.  New  Lexington,  Ohio. 

Claim — 1st,  The  oscillating  hopper  or  trough,  b,  as  constructed,  in  combination  with  the  revolving  screen, 
operating  jointly,  as  dTribed.  2<l.  The  combination  of  the  screen,  ami  trough,  and  hopper,  b,  with  the  ad- 
justable hopper  or  trough,  h.  and  the  spout,  with  gauge,  cut-oir,  and  valve,  as  described. 

170.  Mortuimu  Macbixes;  W.  R.  Ax;  B  loit.  Wisconsin. 

Chum— The  gauge  plate  and  slides,  in  combination  with  the  reciprocating  table  and  adjustable  tabic,  ar- 
rauged  in  the  manner  set  forth. 

171.  Steam  Engines;  Horace  Bertholet,  Rending.  Pennsylvania. 

Claim — The  p  -cnliar  arrangement  of  the  bar  in  the  slotted  valve  stem,  and  the  connexion  of  tho  arms 
with  the  cylinder  cocks. 

172.  Ciiaxokarle  Stencil;  Jonathan  Blgelow,  Brighton,  Massachusetts. 

Claim — The  character  plate  formed  at  its  ends,  ns  ties*  Hind,  whether  the  same  be  swaged  at  one  edge  or 
not.    Also,  the  stencil  firmed  by  the  combination  of  said  rharitcti  r  plates,  and  a  frame  or  frames  or  clamps. 

173.  Manufacture  or  TuiMULts;  I\  t*r  S.  Bishop,  .Sjnithlleld,  Bhode  Island. 

Claim— A  thimble  mnde  from  plated  or  overlaid  metal,  either  in  tho  common  form  with  fluted  sides,  or 
with  sIJls  In  the  form  of  a  regular  geometrical  figure. 

174-  Washing  Machine;  Alphen*  Blsacll,  Berlin,  Wise-main. 

Claim— The  arrangement  of  the  false  bottom,  cords,  pulleys,  platform,  and  cam  chuck,  with  the  fram-. 
provided  with  corrugated  rubbers,  with  rollers,  and  with  levers,  said  frame  b.-lng  operated  by  mesnis  of  crauks. 

175.  Grain  Sepirators;  J.  L.  IS  »oth,  Cuyahoga  Falls,  Ohio. 

Claim— The  inclined  p.igyj«g  screens,  and  Ikj.x-  s, ami  tivugli*,  haviug  a  shake  motion  given  them, and  used 
in  connexion  with  the  revolving  fun  and  spout. 

176.  Saddle-trees;  J.  II.  Boyd,  Baltimore,  Maryland. 

Claim— The  employment  of  the  double  head  or  gullet  plates.  C  nnd  n,  when  the  front  head  or  gullet,  D, 
is  connected  to  the  body  of  the  tnv  by  menus  of  spr.ngs,  in  *u«  h  nmnri.  r  thai  when  the  straining  web  is at- 
tached to  said  bead  and  to  the  back  of  the  tree,  a  spring  seat  will  lie  formed. 

177.  Steam-pressure  Indicator  or  Alarm;  Samuel  W.  Brown,  Low-I",  Massachusetts. 

Claim— The  arrangement  and  combination  of  cylinder,  rod,  tube,  and  valve  with  each  other.  In  the  man- 
ner described,  for  indicating  or  giving  the  alarm  with  steam  Iron)  the  same  or  contiguous  chamber. 

178.  Sash-fastener;  Morgan  Chittenden.  Banbury,  Conti'  cticut. 

Claim— The  combination  of  a  T-shaped  wedge  with  a  bolt  cse.  having  an  opening  corresponding  thereto, 
whereby  the  two  sashes  are  uniformly  and  cheK.lv  secured  together. 

179.  Hydraulic  Presses;  M.  II.  Clark,  Danville,  Virginia. 

Claim — l^t,  The  arrangement  of  the  water  reservoir,  force-pump  or  pumps,  main  supply  pipe,  brunches. 
ptop-<<«-ks,  ami  a  series  of  IimIihoI  c  presses,  for  united  opi-tafi  >ti.  'Jd.  Arranging  a  b  ather  pnrklng-ring  on 
a  disc  which  i«  divided  radially  into  a  series  of  parts,  tmd  tilted  loos  ly  on  a  conical  extension  of  the  piston, 
mid  held  in  contact  with  snid  extension  by  means  of  un  undivided  disc  which  is  suspended  loosely  so  as  to 
have  vcrl.cal  pluy  on  a  screw  or  head  pin  of  the  piston. 

ISO.  Apple-PaRer;  Richardson  T.  Clark,  Johnstown,  New  York. 

Claim — The  combination  and  arrangement  of  the  paring-knifo,  lever,  spring,  R,  cord,  clutch  drum,  and 
spring.  V,  with  shaft  band,  and  pulleys,  and  wheels,  and  nppl  fork. 

Stoppers  por  Preserve  Cans  ;  V.  P.  Corbett,  Washington  City,  D.  C. 

Claim— The  arrangement  of  the  plate,  screw,  conical  nut.  and  disc,  composed  of  two  or  more  sections, 
when  the  same  are  used  in  connexion  with  an  elastic  I  *  ml  or  rim. 
18i  Apparatus  for  Keeping  Sails;  Oeorge  B.  Cornish.  City  of  New  Vork. 

Clnim — Constructing  the  slip  bands  in  one  piece  with  four  flanches.  a  a  a'  a',  the  spaces  between  a  a  and 
a'  a'  sei  v.ug  as  slip  lutuls.  ami  the  c  ritnil  space  ls?twe"n  Handles,  a  a',  serving  as  a  Iwnd  on  which  the  n»  I 
iiennanl  is  wound,  said  flanches  M'rving  to  prevent  any  lateral  movement  of  the  yard,  and  also  to  prevent  the 
teef  pennant  from  coming  in  contact  with,  and  being  injun-d  by,  the  quarter  bauds. 

183.  Steadtixj  Loos  in  Saw-mills;  Kiley  Doty,  Cardington,  Ohio. 

Claim— The  employment  of  the  adjustable  frames,  provided  with  journal  hearings  and  with  rollers,  the 
»-atne  being  operated  in  one  direction  by  inesiusof  the  head  and  tail  l>locks,and  in  the  other  direction  by  means 
of  a  cord  and  weight,  one  of  said  frames  beiug  stationed  as  described,  by  a  spring  provided  with  a  shoulder 
and  an  incline  plane. 

184.  Lamps;  John  L.  Drake,  Cincinnati,  Ohio. 

Claim— The  employment  or  use  of  the  disc  applied  to  the  wick  tube,  and  used  in  oounoxion  with  the  cap, 
and  arranged  relatively  with  It. 

185.  Derricks;  Eugene  Duchamp.  St.  Martinsville,  Louisiana. 

Claim— Hi«  combination  of  the  toggles  and  right  and  left  screw  boom,  when  the  latter  has  its  fulcrum 
movahle  with  the  pulleys,  in  tho  manner  described. 

186.  CoPPRC-pora;  Oliver  T.  Eddy,  Philadelphia,  Pennsylvania. 

Claim— The  annular  cone-ahap»d  deflecting  plate  resting  on  the  bottom  of  the  pot,  and  arranged  in  re- 
spect to  the  tube  and  perforated  plate,  as  set  forth. 
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187.  Kurcrno-MAGXtTtC  Bteam  Boilu  Q  a  trot;  Mows  G.  Farmer.  Salem,  Macmchuaetta. 

Claim — Tli*  combination  of  an  indicator.  Rn  electric  circuit  or  circuits,  ouc  or  more  circuit- breaker*,  with 
a  float,  in  any  manuer  substantially  u*  described. 

1S3.  IIorae  1'owEfc  Maciuska;  L.  R.  Faught,  Atlanta,  Georgia. 

Claim — The  arrangement  ami  combination  of  a  stationary  geared  rim.  movable  rim,  sqpportini;  W  fm^J 
in  the  pinions,  c  C,  tho  shaft,  O  11,  provided  with  pinions,  r  F,  and  wheel*,  and  the  shaft,      as  set  forth. 

]M.  Method  or  Opf-Ratixi  Cuomo  K  mves;  George  Finn,  Oswogn.  N«?w  York. 

Claim— Arranging  the  cum  that  works  the  putter  on  the  le  vel  wh'>el.  so  that  It  will  not  oceupy  more 
spnee  on  the  arm  that  carries  them  than  that  occup  til  by  M  il  l*v<  1-w  he.  I.  for  the  purpose  of  simplifying  lh» 

hiinistm  and  economizing  »p*ee  on  mU\  arm,  which  is  ii.'i'-ss  uiiy  limited  in  leugth. 

l'X).  Railroad  Car  Skats;  Kll  Whaler,  F.lmira,  New  Vork. 

Claim — The  arrangement  of  Ims-formcd  hupporr*.  cuddnn?,  nnd  ciwhioned  Beat  bark*  of  a  pair  of  ear 
seat*,  in  the  in  inner  k(h  citied.  w  hereby  w  hen  the  bottom*  of  the  mmI<  itro  turned  over,  to  fill  up  the  sps*n 
between  tin*  •"•■tt*.  tlit"  bed  elothmfc  contained  in  th'-  !»■  >x  wdl  b  -  •  \|f  «•>««  to  Im-  readily  removed,  and  then, 
when  the  hack*  tiro  tuned  down  to  till  the  place  i*vii|  1  il  by  ti.e  Uittoiue.  the  said  Imxj ■«  will  I*-  closed  up 
t»'i.|  a  continuou*  In-d  formal  from  one  Imek  •-•1tr>*  to  tin1  o'le  t  i  f  the  *  at.  2d.  Tb>-  short  oJmji  stationary  par- 
tition*, in  combination  with  eliding-piue  I*,  w  hii  h.  when  r]<  vai<  <l,  ei  rve  n*  bend  and  font  I  <*»ui><.  ni  d  alU/v 
ventilation  umler  and  above  tin'  N<rth  during  nk-hl  time,  and  w  Ion  lower' d  during  the  day  time,  afford  mm 
i"om  to  the  upper  port. on  ol  the  Inwly  of  p  i-Hen^ere.  nx  th<  v  j  a«i  thtoiii;h  the  niide  of  1he  car.  I'd.  Thv  short 
eliding-clow-d  blind*,  arranged  to  operate  n*  <(••-;  i  il.ed,  nnd  wur  a*  font  mid  lninl-l«>ard».  iimI  allowing  venn- 
Lition  above  nnd  below  the  upper  b.  rth,  in  combination  with  the  upper  berth*  ajid  |. irtition*. 

I'M.  Ftrnace  AMn  Arp.vKATi's  for  Trcatinc!  I'ykit  h'3  Ok  jus  ;  John  Frets.  Angel,  California. 

Claim— let.  Tic  hollow  stationary  cylinder,  ite  r-v.  Iv  n^  worm,  and  its  oj-  nincH.  f  r  tho  ndmis»ioi»  r.f 
t!if  pyt  i:.".  nnd  the  i ri( i->h|ii<-t i< »n  of  air  and  d>»>  b.ir^>-  of  the  fnnu ■■*  of  .-nlphur,  in  Coiubimition  with  tin-  r<- 
t.iiimr  eyli rid-  r  nnd  it.^  internal  ribn.  the  raiil  *-t . ■  t i <  ti  iry  .ind  rotating  <  \  lindei  i»  1  om  111  unieu tine  w  ith  e;H"b  fiber 
t brou jfb  a  jiip.-.  iirranced  in  n  -p  et  to  the  furmu-e,  n*  *<  t  forth.  The  e»t<  ni  of  vertiml  »kix.  «  or  chaiu- 

b  m  comuiuuicnttu^  with  each  other,  with  the  nte.uu  pipe*,  the  rotating  cylinder,  and  the  exit  pip*. 
132.  Macui.ni  ky  tor  AVarimmj  Yarn  ;  Richard  Garstd  and  Clayton  Dejm.  Philadelphia  Pennsylvania. 

ClHim— l«t.  The  form  of  the  drop  wire«,  at  runted  in  tb"  ninnner  c[>eeifl<  d  2.1.  The  cylinder,  for  ti  e  jmr- 
poex>  of  marking  the  rut.*.  The  etnplottiiout  of  a  l <  i;:>t t,  ron<tiiieti-d  a*  e|xH-i tied,  for  tbe  purpo**- of 
refrlnterine  the  number  of  cut*  while  the  niebiue  i*  in  motion.  4th,  The  employment  of  the  bar  for  tb-  p«r- 
pow.-  of  takinu'  the  b  us,  r;>ii-<tr>ieted  with  liu^T*  either  on  .  ne  or  lioih  Hi>b  h.  fith,  Tlie  eouibinati>  n  of  tLe 
vibiatlni:  tulie,  th->  Marionai y  hook,  the  movable  hook,  und  the  pin,  W  tho  purpose  of  forming  the  yarn  into 
liuku,  ronntructeil  in  the  manner  ileeoribed. 

193.  CuiRM;  Samuel  Girainp  r.  Alb-ghaiiy,  l'enn^yl vanin. 

Claim— The  Brranfr-in.  iit  in  the  movable  fr  ):u<  of  t'u-  o»r'l'a<tn?  churns,  furnbhed  with  du*hm  and 
win-s.  In  combinati  -u  with  the  revolving  fbaft  armed  with  wings,  arranged  aa  deeciibed. 
104.  t; alvamc  Battit.y  ;  Y.np ne  <Jr.  uet,  Jr.,  PurK  Frnnee. 

Claim — Int.  The  method  of  ni;it.itiii£  the  excitini*  li<p:iJ  of  a  pdvnnic  battery  by  foreinc  a  cuirent  of  air 
through  it,  in  the  manner  t=et  forth.  '-M,  Arrnn^InK  ut.  l  •-••n-.t.  netiii^  the  y.inc  nnd  rhaivonl  •  b-merit>.  in  cvrn- 
l>itiatloit  with  the  exciting  fluid,  in  the  manner  01  -enlwd.  whereby  they  mny  t>e  o[wrated.  the  onr  by  tb< 
other.  Gd.  Forming  the  eiiareoal  eb-nient-i  by  pr<  1;^  into  or  on  to  the  surface  of  plate*  of  lead,  when  yrt 
In  a  Dcmidiquid  etale.  email  pu  ces  of  clinrco.il,  in  the  munmr  deeenbed. 
l'Jj.  Qmqz  and  llox  for  Casting  Jourmam  in  Stt  Mi.TAM;  C.  W.  Griffith.  Dayton,  Ohio. 

Claim — In  combination  with  a  bolbw  l«ox.n  b"-ifie  removable  unu-eorcenterinE  plnte. fitted  anilft^trned 
to,  or  held  a^jiiti-«t  tlie  box.  m  a*  (■■  hold  the  drift  in  it>  p|o|,  j  i-i-iiion  in  the  l*>x.  and  at  the  huuie  time  re- 
tain or  prevent  the  melted  natal  that  ht  pouted  inio  the  Loliow  box,  tofoimubox  atvund  tho  »ha It,  hom run- 
ning out. 

ltW.  ApPAitATm  for  Coou.xo  Ltqi  ins;  Valentine  H:dl.  City  of  New  York. 

CI  Aim — The  employment  or  r.-e  nf  one  or  more  refners  pbie<  ■!  within  n  tntik.  and  rennTtrd  with  tbe 
l.Mirrvd  or  cask  by  tnean-i  of  n  siphon,  atel  Willi  a  1  urn;'  vsitloii  or  nt  the  outer  side  of  the  tJilik.  fi>r  thepor- 

xet  f Ttb.  A1-.  1 1 1  ell  in  a  pinup  wmIi  on-  •  r  more  fveiver*,  connect. il  topMher  anil  nmde  tocemniu- 
jjirate  v.iib  each  other  by  eiplionn.  win  n  m  i,l  )iirt-  are  >ul  to  i^-d  witbin  a  tank,  und  made  to  cuUimunicate 
with  a  ea-di  or  barrel,  by  means  of  u  xiphoti  •■.xU-i.dinjr  over  the  top  of  thu  toiik. 

197.  Lamps;  Hulvor  Hal vorson,  Cambridge,  Ma>*.ichuvtt:i. 

Claim — l*t.  The  employment  or  n»  ■  of  the  valve  in  connexion  with  the  w  ick  tnhe«,  for  the  purpeoeef 
regulating  the  eupply  of  air  to  tho  interior  of.  or  between  two  pian>  <  of  the  wick,  'id.  The  arrangi-un-nt  of 
the  shaft  and  their  whei  Ix.  no  that  the  wife!*  on  on"  ^b.ift  luav  gear  into  th<>*i>  on  the  oth«  r,  for  the  purpose 
of  raising  nnd  lowering  the  wicks  nimiilt  .tu-oii-.ly  by  the  turning  of  one  ehatl. 

198.  Trolumo-dait  FORCATcniN'i  Fixn;  Riley  llnekell,  Paineoville,  fdiio. 

Claim — 1st,  Cotietrwliiig  tlie  binly  of  an  artilieinl  reprewntntion  of  a  natural  fleh  in  two  detached  partt, 
ti>  Imi  uned  in  combination — one  portion  thereof  revolving,  and  the  other  remaining  fixed  or  •stationary,  h.fh 
je.rtions  b  in^- ou  on  ■ -bait.  -Jd.  In  coniie.x  on  with  my  litit  cliiiiu.  tilling  the  upper  part  of  «:nd  fix'-il  jot- 
turn  with  a  lij;lit  -nlwtitm  <\  nnd  weightiug  the  lower  part  thereof,  fur  tho  purp.me  of  keeping  the  said  nied 
IKirtlon  vertical  In  the  water. 

199.  Tailors'  S?itEAR«;  Kocbus  Heinsich,  Newark,  New  Jer^y. 

Claim— Coujit met  ing  the  lower  low  w  ith  lt«  upper  portion  wid.  ned,  and  w  ith  tho  projection  thereon, » 
a*  to  form  a  bearing  for  the  fore-tinker  within  the  bow. 

2"J0.  Vajuaule  Exuaist  por  Steam  KxaixBd;  \\\  M.  Hurlbort.  Northfleld.  Vermont. 

Claim — Applying  the  elide*  to  operate  in  elUiwa  or  inverte.1  L-<«lmppd  nozclen,  arranged  w  described 

[Tliii  inrention  ronsinta  in  making  the  upper  ends  or  no/.*le*  of  the  bbi*t  pipes  each  in  the  form  of  aa 
ethnw  or  the  inverted  letter  L.  and  fitting  the  T<  gulntim;  Midet  to  the  horizontal  |mrtion«  of  the  elbow*,  mi 
that  both  can  be  adjusted  nlmultaneously  by  right  and  left-handed  aerowaon  the  same  ahaA,  thereby  providiac 
rcry  coDvcuiiDUy  for  tho  variation  of  the  area  of  tho  openings  J 
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SOI.  Stram-trap;  E.  T.  Jenkins  and  f.  B.  Polley,  Wllliamsburgb,  New  York. 


Claim— The  round  pipo,  In  combination  with  the  valve  seat,  valve, 
the  manner  described. 

302-  Boilers;  Christian  Kieffer,  Lancaster,  Pennsylvania. 

Claim— The  construction  of  the  extension  and  iwrforated  (team-pipe,  with  the  extension  hot  air  fine,  with 
the  pan,  with  pipe*,  1 1,  and  perforated  pl|>e,  K,  arranged  as  described. 

303.  Be no-hole  Borer  and  Reamer;  Josiah  Klrby,  Cincinnati,  Ohio. 

Claim— The  conical-«ha|»ed  stick,  when  made  with  a  throat  cut  through  from  the  edge  of  the  hit  on  one 
aide,  to  the  opposite  side  of  the  stock,  so  that  the  shavings  are  made  to  jaws  through  the  st<vk  and  out  on  thu 
opposite  side.   Also,  the  combination  of  the  auger  hit  with  reamer,  made  in  the  manner  described. 

204.  Seed  Platters;  Levi  L.  Lancaster,  Rocky  Mount,  North  Carolina. 

Claim— The  frame,  whet- In,  hopper,  cylinder,  pockets  or  depression*,  carrying  tube,  furrow-opener,  coul- 
ter, leveler.  and  bottom,  arranged  as  described. 

306.  Tiiehkometric  Rroulator  for  Heatino  Apparatus;  Lewii  W.  Leeds  and  CalTert  Tanx,  City  of  New 
York. 

Claim — So  applying  the  veasel.  which  we  have  termed  the  secondary  heater,  containing;  the  fluid  to  act 
upon  the  piston,  or  its  equivalent,  in  combination  with  the  primary  heater,  and  so  applying  the  piston,  or  its 
equivalent,  in  combination  with  said  secondary  heater  and  with  the  regulating  valve,  that  the  secondary 
hewt<?r  is  ixpos-d  at  the  same  time  to  the  heating  influence  of  the  primary  heater  and  the  cooling  influence 
of  the  incoming  col  J  air,  and  the  fluid  contained  therein  is.  by  its  expansion  and  contraction,  made  to  control 
the  admission  of  the  steam  or  other  heating  agent,  and  cause  the  supply  of  such  agvut  to  the  heater  to  vary 
inversely  with  variations  in  the  atmospheric  temperature. 

200.  Approach-opening  Gate;  Julius  S.  Lloyd,  Philadelphia,  Pennsylvania. 

Claim — Operating  the  angular  bar  by  means  of  the  carriage,  with  its  pulleys  and  guard,  In  combination 
with  the  projecting  ami  of  the  rod.  and  the  cranked  and  weighted  rods,  and  the  respective  cords  or  chains, 
arranged  as  set  forth. 

207.  Water  Indicator  for  Steam  Boilers;  George  Lutx,  Logan,  Ohio. 

Claim — 1st.  Operating  auricular  and  visual  alarms,  either  severally  or  conjointly,  at  will,  by  mechanism 
nich  as  is  d<-scril>cd.  2d,  The  combim-d  index  and  tripping  levers,  arranged  in  the  manner  set  forth.  3d, 
The  combination  of  the  tripping  levers,  balance  lever,  aud  bifurcated  rocking  lever,  as  described.  4th,  The 
combination  of  the  catch  ami  <lo|f«.  arranged  as  set  forth.  5th,  The  combination  of  the  bent  lever,  thumb- 
screw, and  slotted  bracket,  as  describe. 

208.  Method  op  Marino  Soap  ;  Augustus  Millor,  Grafton,  Ohio. 

Claim— Soap  manufactured  from  the  herein-named  ingredients  and  chemicals,  when  the  same  are  i 
pounded  in  the  manner  specified. 

209.  Iron  Spoons;  0.  I.  Mix,  Wallingford,  Connecticut. 

Claim — 1st,  The  method,  substantially  as  described,  of  making  the  handles  of  iron  spoons.  2d, 
a  tongue  upon  the  bowl  blank,  and  a  corresponding  rcces*  or  inlet  upon  thu  handle,  or  vice-versa. 

210.  Carpet  pastrner;  George  0.  Xoyes,  Worcester,  Massachusetts. 

Claim— The  bar.  provided  witli  the  hooks,  knife-edge,  and  spurs,  so  that  it  may  be  readily  secured  to,  and. 
detached  from,  the  base-board  and  floor. 

211.  Railroad  Chairs;  XV.  A.  Nugent,  Susquehanna  Depot,  Pennsylvania. 
Claim— The  shell  or  body  with  the  cam  jars  and  the  chair,  arranged  as  specified. 

212.  Horizontal  Water-wiieil;  John  K.  U  .Neil,  Kingston,  New  York. 

Claim— The  arrangement  of  the  guide  partitions,  cylinders,  wheels,  and  wheels  or  buckets,  in  the  man- 
ner  specified. 

213.  Composition  por  Tanwiro  ;  Thomas  8.  Page,  Milan,  Ohio. 

Claim— A  liquor  composed  of  terra  ja|>onica,  sulphate  of  alumina  and  potnan,  muriate  of  soda,  nitrate  of 
potash,  and  sulphate  of  noda,  when  combined  in  the  proportions  dcscrilfvd. 

214.  Borino  ard  Mortising  Machine;  CoIUu  G.  Pollock,  Cincinnati,  Ohio. 

Claim — The  arrangement  and  combination  of  the  bar  on  the  arbor,  projection  on  the  upright  lever,  con- 
nected with  the  arbor  by  the  knuckle-joint,  and  the  bevel  gear,  for  Joint  operation. 

215.  Verdi  no  Paper  to  and  from  Printing  Presses  ;  Charles  Potter,  Jr.,  and  C.  B.  Cottrell,  Westerly,  Rhode 

Island. 

Claim — The  securing  of  the  registering  t»oints  firmly  to  a  fixed  portion  of  the  machine,  and  releasing  the 
paper  therefrom  at  Die  projwr  time  by  elevating  the  adjacent  surface.    Aiso,  depositing  each  sheet  face  up- 


ward* ou  the  pile,  by  carrying  it  between  a  vibrating  series  of  tapes,  operated  in  the  manner  set  forth.  Also, 
the  arrant:  ment  of  the  cylinders  and  the  series  of  tapes,  or  their  respective  equivalents,  in  the  vibrating 
frame,  which  vibrates  ou  the  shaft  as  a  centre,  and  receives  its  proper  vibratory  motion  from  the  hook,  or  its 


«um  vnletit,  whereby  the  frame  may  lie  readily  unhooked  and  swung  out  of  the  way  to  allow  access  to  the  bed 
of  the  press  without  deiauging  or  disturbing  any  of  the  mechanism. 

216.  Burners  for  Vapor  Lamps;  William  II.  Racey,  City  of  New  York. 

Claim— The  burmr  and  rurvod  rods,  one  or  more,  in  combination  with  one  or  mora  deflecting  caps  and 
draft  tube,  arranged  as  set  forth. 

217.  Insect  Powder-blower;  Peter  Reynard.  City  of  New  York,  and  Vktor  Yarln,  Brooklyn,  New  York. 
Claim — Hie  divisions  In  the  powder-chamber  to  insure  the  powder  being  in  a  position  to  be  acted  on  by 

the  air  blown  through  the  perforated  diaphragm.  And  in  combination  with  said  powder-chamber,  we  chiiiu 
the  india  rubber  perforated  ball,  fitted  and  acting  to  give  Uie  blast  of  air. 

218.  Threshjxo  Machirrs;  Joshua  Rollman,  Sinking  Springs,  Pennsylvania. 

Claim — The  application  to  a  threshing  machine  of  one  or  more  Independent  fan-blowers,  which  are  at- 
tached outside  of  the  machine,  and  in  such  position  as  to  prevent  any  dust,  arising  from  the 
threshing,  from  reaching  the  attendant  on  thu  machine,  arranged  in  the  manner  described. 

32» 
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219.  Home  Power  MAcnrrBS;  Gelston  San  ford,  Poughkeepsle,  New  York. 

Claim— 1st,  The  combination  of  the  Internal  toothed  wWUud  their  connected  pinions  with  the  holl  .  w 
standard,  arranged  in  the  manner  set  forth.  2d.  The  combination  of  the  hollow  standard  with  the  .haft  ana 
Its  connect.  1 1  gearing,  in  the  manner  described.  3d,  The  combination  of  the  adjuatable  bearing  or  fram* 
with  the  hollow  standard  and  i«liaft. 

230.  Tops  tor  Tables;  Xathau  Sargent,  Charleatown,  Massachusetts. 

Claim — A  panoramic  table  or  table-ton.  constructed  in  the  manner  set  forth.  Also,  the  peculiar  mech- 
anism whereby  the  can* mm  or  panoramic  cloth  is  maintained  with  proper  tension  upou  each  of  the  rollers 
however  such  cloth  may  vary  in  thickneaa  or  in  nuntl>er  of  folds  upm  such  rollers. 

221.  Straw-cutters;  Casper  Schultae  and  J.  Frederick  Schrunler,  Covington,  Kentucky. 

Claim — A  cutting  bos,  constructed  with  adjustable  compound  knife-wheel,  in  combination  with  feedinj 
chute,  arranged  as  dc«cril>ed. 

222.  Machixe  roR  Marino  Sewino  Machine  Needles;  Win.  W.  Shipman,  New  Haven,  Connecticut. 

Claim— The  i-  .ling  pller  formed  by  tho  lever  and  block,  in  combination  with  the  punching  die,  p2,  ana 
die,  P3  aud  21  31,  the  cutter  and  clamp  formed  by  J  J  and  1  I,  the  whole  in  combination  aa  set  forth. 

223.  Electrical  1Ieatixo  Apparatus;  George  B.  Simpson,  Waaliington  City,  D.  C. 

Claim — The  Insulation  of  the  metallic  coil  or  helical  electrode,  which  I  call  an  electro-heater,  and  the  sue- 
ceasful  generation  of  heat  by  pissing  currents  of  electricity  over  a  coil  or  coils  of  pUtina.  or  other  metallic 
wire*  resting  on.  and  supported  by,  a  non-cood tiding  •  lectrical  base, or  encased  in  metallic  tube*,  or  open  vs*- 
Sels  insulated  with  any  of  well  known  suhstanc  .*  non-conducting  of  electricity,  as  described. 

224.  Moi»«  or  CORfTBUUTUHJ  Matrices,  Ac;  John  Joseph  Charles  Smith,  Covington,  Kentucky. 

Claim — The  discovery  of  rendering  composition  or  alloy  of  copper  and  tin  pliable,  and  in  such  a  state  as 
to  admit  of  an  easy  Impression  of  any  figure  or  design  on  <>r  in  metal,  whether  engraved  or  produced  by  m«an« 
Of  •lectrotyping.  as  a  copy  of  any  figure,  design,  or  object,  thus  yielding  a  perfect  matrix  or  mould — and  this 
process  I  further  claim,  as  my  invention,  in  connexion  with  the  uianuf  •during  of  types  of  the  alloy  of  copper 
and  tin,  as  already  described,  and  which  will  aud  shall  produce  tho  Intended  effect. 

225.  Makimi  Lightning  CoxnvrroRs;  Charles  Stearns,  Lowell,  Massachusetts. 

Claim— The  twisting  rollers.  constructed  as  described,  In  combination  with  the  corrugating  rollers,  for 
producing  the  corrugated  twisted  copjK-r  rod. 

220.  Horse-rakes;  Theodore  J.  Steffe,  Lancaster,  Pennsylvania. 

Claim — The  arrangement  and  combination  of  the  teeth  heads,  key,  spiral  spring  attachment,  lifters.  Wver, 
rlearo  rs,  when  UmM  s>  Vf-ral  jwuts  have  their  centre  of  motion  ou  Hi  axle  of  the  machine.  Also,  in  combina- 
tion with  the  above,  lb.'  foot-brac  •,  hinged  at  slitle  and  slot,  as  sjsvifled. 

227.  Hominy  Mills ;  George  Strause,  ltotmsboro,  Maryland. 

Claim — Giving  to  the  shaft  substantially  th  •  sliap  •  repr  ■sented.  when  th-  said  shaft  is  armed  with  toot  lied 
segments,  and  is  also  operated  within  a  tul>o  which  is  al«o  arund  with  couuUractittg  segment*. 

228.  Briwies  ;  David  II.  Van  Due  r,  Sugar  Loaf.  Xew  York. 

Claim— In  combination  with  the  blocks,  I  r  o  ■  I,  rods,  block*,  c  c',  and  bolts,  arranged  as  sboun,  the 
arrangement  of  the  plates,  aa  descnU-d. 

229.  Tare-up  for  TnHVUN  Looms;  Samuel  Walker.  Roxbury,  Massachusetts. 

Claim— Giving  to  tho  take-up  roll  of  a  trimming  loom  a  reciprocating  motion  longitudinally  on  it*  axis, 
for  the  purpose  specified. 

230.  Puotoorapuic  Printing  Micnm;  Cliarles  Fontayne,  Cincinnati,  Ohio. 

Claim— 1st,  The  described  machine  for  printing  or  multiplying  photographic  pictnres.  2d.  The  described 
art  of  multiplying  positive  photographic  picture*  or  expressions  from  Uh>  same  negative  u|«on  the  mbic  sbe>t 
of  sensitive  paper,  or  other  material.  3d,  Causing  the  sensitive  material  used  for  the  reception  of  pbohv 
graphic  imprrstsious,  latent  or  otherwise,  made  by  the  agency  of  solar  or  other  light,  passing  through  a  nega- 
tive, to  traverse  the  aperture  or  negative  employ  1  4th,  The  traversing  l>ed,  whether  cylindrical  or  phn-, 
confnd  within  a  dark  chamber,  whose  surfaco  may  be  moved  by  ratchets,  screws,  cranks,  or  their  euuin- 
lents,  for  the  purpose  of  carrying  the  sensitive  material  when  the  *auic  is  used  iu  connexion  with  a  negative, 
from  which  it  receives  positive  impressions.  6th,  The  employment  of  continuous  sliding  or  revolving  discs, 
with  springs  and  spring-stops, or  their  equivalents,  to  give  them  a  uniform  motion  and  overcome  the  momen- 
tum or  rebound,  for  adiuittiug  and  shutting  off  light  uniformly  to  and  from  all  parts  of  the  surface  fob* 
acted  upon  in  printing  positive  photographic  pictures  from  a  negative.  0th,  The  application  of  a  lens  or  lenses 
for  tho  purpose  of  condensing  light,  when  used  in  combination  with  negative  2S,  the  sensitive  material,  and 
blide  or  cut-off.  for  admitting  or  shutting  off  light,  for  the  purpose  of  photographic  printing.  7th,  The  com- 
bination of  condensing  lens,  33,  negative.  3i.  daguerreotype  tub  •.  "5,  wlih  Its  lenses.  76,  the  sensitive  mate- 
rial and  slide  or  cut-off  for  photographic  printing.  8th.  The  combination  of  tho  sensiti ve  material,  negative, 
28  (as  destinguished  from  negative,  34),  and  slide  or  cut-off,  for  the  purpose  of  photographic  printing.  9th, 
The  method  of  raising  the  glass  negative  or  other  matrix,  2X.  from  the  sensitive  material,  to  permit  tor  na- 
tion of  th-  latter,  and  the  method  of  loweriug  again,  loth.  The  method  of  supporting  and  adjusting  nega- 
tive, 28,  as  described.  11th,  The  use  of  the  glass  negative  (when  negative  28  is  used},  or  the  use  of  a  piece  of 
plain  glass  in  the  place  of  it  (when  negative  34  is  used ).  or  the  use  of  a  skeleton  frame,  for  the  purpose  of 
pressing  the  sensitive  material  smoothly  and  evenly  on  roller  6,  or  traversing  bed,  while  the  photographic  im- 
pression is  being  made.  12th,  The  alternate  admission  and  exclusion  of  light  passing  through  a  negative,  to 
net  Spun  a  traversing  sensitive  material,  confined  in  a  iiortable  dai  k  chamber.  13th,  The  rod.  8,  working 
through  hollow  slotted  shaft.  G,  aud  aflixed  to  roller,  5,  by  plate,  9,  for  the  purpose  described.  14th,  The  com- 
bination of  the  lever,  12,  with  iu  spring-catch,  13,  with  the  ratchet  wheel,  14,  note,  82,  of  shield,  15,  and  slot- 
ted atop,  11. 

231.  Ct  t  ..it  Gear  pgr  Steak  Exams;  Henry  Whlttlngton,  Philadelphia.  Pennsylvania. 

Claim — The  Inclined  spiral  edges  on  the  revolving  and  sliding  sleeve,  when  the  latter  is  applied  to  ope- 
rate the  cut-off  valve,  the  descent  of  which  is  caused  by  the  pressure  of  steam  above  the  valve,  and  when 
tho  Inclined  edges  serve  to  retard  the  descent  of  the  valve. 

232.  Washing  Machine;  As  bury  Wilkinson,  Madison,  Indians. 

Claim — The  combination  of  circular  boards  suspended  from  a  frame  above  by  springs,  with  a  rotary  cor- 
rugated roller  working  between  them,  constructed  as  set  forth. 
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233.  lUnisTEnnio  Apparatus;  Jcphtha  Avery  Wilkinson,  Brooklyn,  New  York. 

Clafra— A  aerie*  of  counting  disci  standing  at  rljrht  angles,  or  nearly  so,  to  each  other,  and  each  forni'd 
■with  a  thread  or  worm  around  It*  periphery  taking  tfvth  on  t)i  -  next  rountin*  disc,  in  the  manner  specified. 
Also,  the  arrangement  or  the  counting  dine.  |>9  and  plO,  in  the  manner  specified,  whereby  they  can  he  discon- 
nected and  aet  to  commence  count iug  when  required. 

2^4.  Trt-cock  por  Steam  Boilers;  John  F.  Cook,  Assignor  to  aelf  and  George  F.  Page,  Baltimore,  Md. 

Claim— Combining  with  the  barrel  of  a  try-cock  a  two-armed  h-ver.one  provided  with  springs  or  wHghts, 
and  th»  other  with  a  ruWcr  (or  other  equivalent  dine),  mi  that  the  weighted  arm  shall  hold  the  valved  or  disc 
arm  against  the  bore  of  the  barrel  of  the  cuck,  aa  described. 

236.  Railroad  Chairs;  Henry  W.  Gray,  Cleveland.  Ohio.  Assignor  to  aelf  and  W.  II.  Alvord,  Ilomer,  N.  Y. 

Claim— The  forming  the  railroad  chair  in  two  section*,  having  the  outer  surfaces  convex,  in  combination 
with  the  gripe  and  beam,  arranged  iu  tho  manner  ae t  forth. 

236.  Presses;  Horatio  Francis  Hicks,  Aaaignor  to  Hick*  Druthers,  Ornnd  View,  Indiana. 

Claim—  The  combination  of  stepped  bearing*,  with  mlh-ni  adapted  to  operate  in  connexion  therewith, 
without  endwise  pressure  or  tendency  tu  displacement,  in  the  manner  set  forth. 

237.  Deep  Sea  Rocndino  Apparatus:  G'-orge  W.  McCord,  Assignor  to  aelf  and  J.  F.  Lobdell,  Centralia,  III, 

and  V.  N.  Davis.  Hush,  New  York. 

Claim— The  arrangement  of  the  cylinder,  piston,  graduated  scale,  cap.  and  vernier  or  register,  constructed 
as  dewerilK-d,  fur  the  registration  of  marine  soundings  upon  the  principle?  of  hydraulic  pressure. 

258.  Machine  for  Fiiapinu  and  FixuniNo  the  Backs  op  Books;  G.  H.  Sanborn,  Boston,  Man.,  and  John  B. 
Coffln,  Portland,  Maine,  Assignor*  to  G.  11.  Sanlwrn,  aforesjiid. 

Claim— 1st,  The  employuvnf.  f->r  shaping  or  finishing  the  bucks  of  book",  of  a  divided  roll  or  pair  of 
aegm>-ni*,  operating  across  the  (jacks  from  the  centre  to  both  sides  thereof.  2d.  The  combination  of  the  cam, 
T.  slide,  toggle,  p  p,  spring,  link.  y.  lever,  link,  u,  and  toggles,  r  P.  with  the  Isiok-holder.  for  the  pur|s«a>  of 
raising  the  holder  and  c  (using  it  to  clos"  upon  the  book  l>ef»re  each  operation  of  the  divided  roll  or  pair  of 
segments.  3d,  Attaching  th--  s  gnx  nt  levers,  o  o'.  or  th-ir  equivalent*,  to  levers,  H  n,  operated  by  cams,!*  n, 
on  the-  constantly  revolving  main  sliaft.  for  the  puri«oee  of  throwing  the  seirtnent*  out  of  the  way  of  the  holder, 
ar  the  proper  stage  of  the  operation  of  the  machine,  to  permit  the  removal  and  introduction  of  tho  books. 
23».  Stoves;  Thomas  Shaw,  Assignor  to  self  and  J.  C.  Bailey.  Philadelphia,  Pennsylvania. 

Claim— 1st,  Tlie  adjustable  leg-*,  when  combined  with  the  casing  and  Its  gauge  cylinder,  ami  arranged  so 
aa  to  serve  the  double  purjx.se  of  tilting  the  stove  more*  or  less  on  one  side,  and  regulating  the  admission  nf 
air  into  th*  casing.  Vd.  Operating  the  valve  for  regulating  th»  flow  of  ku»  into  the-  anting,  by  means  of  tho 
object  to  bo  heated  by  the  flame,  in  conjunction  with  the  devices  set  forth,  or  their  equivalent*. 

240.  Converting  Reciprqc  atino  into  Rotart  Motion;  A.  T.  Uuderhill,  City  of  New  York,  Assignor  to  C.  R. 
Underbill.  New  Castle,  New  York. 

Claim— The  arrangement  and  combination  of  the  fiume,  guards,  and  ratchet  wheels,  so  that  the  rotation 
of  the  shaft  may  be  reversed,  aa  *<-t  forth. 

211.  Machinery  poe  Perporatini  Hat  Home*;  Wm.  F.  Warburton  aud  Wm.  B.  Atkin,  Assignors  to  Wm.  F. 
Warborton,  aforesaid,  Philadelphia,  Pennsylvania. 

Claim— 1st,  The  system  of  pointed  pins,  hung  independently  of  each  other  to  the  cross-bead,  furnished 
each  with  a  separate  spring,  and  arreted  in  combination  with  the  hat  block  attached  to  the  face  plate  on 
the  spindie.  'Jd,  The  ratchet  wheel  of  the  same  form,  or  thereabouts,  as  that  presented  by  a  transverse  a-o 
tion  of  the  hat  to  !>■  perforate*!.  In  combination  with  the  fare  plate  and  its  hat  block,  the  said  wheel  being 
operated  by  the  pawl  and  the  appliance*  connected  th«  r«  with,  or  their  equivalents,  in  the  manner  set  forth. 

242.  Modi  op  Distilling  Liquids  prom  Coal  Tar  ;  Morris  L.  Keen,  Rogers"  Ford,  Pennsylvania. 

Claim— The  application  of  additional  heat  at  or  near  the  snrfaco  of  the  coal  tar,  or  other  sim  Ur  hydro- 
carbon.  when  used  in  combination  with  pressure  in  the  Isalcr.  for  the  purpose  of  pr>  venting  the  tarry  foam 
from  rising  and  over-running  the  still,  and  thus  endangering  the  operator  as  well  as  the  premises. 
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243.  CntTRir;  Abel  Austin,  Altona.  Illinois. 

Claim— The  arrangement  of  the.  shaft,  cranks,  dashers,  handles,  links,  springs,  c  c  c,  box,  spring,  g,  and 
lid,  constructed  as  described. 

244.  Rotary  Blower;  Wm.  B.  Barnard  and  Edmund  Jordan,  Waterbury,  Connecticut. 

Claim — The  diaphragm,  in  combination  with  the  revolving  propeller  or  propellers  to  deflect  the  blast  to 
the  mouth  or  o|>ening.  as  the  blower  revolvrs  in  the  case. 

246.  Camp  Stool;  Elbridge  G.  bVlknup,  Philadelphia,  Pennsylvania. 

Claim — The  combination  of  the  case  and  the  seat  frame  with  the  swivel  blocks,  braces,  and  connecting 
rod,  arranged  in  the  manner  described. 

246.  Sxan  Planters.  ;  Lewis  Reese  Carpenter,  Lancaster,  Ohio. 

Claim — The  arrangement  of  tho  beam,  handles,  braces,  furrowing  scraper,  and  seed  box,  with  the  plant- 
ing slide,  lever,  wheel,  and  covering  scrapers,  constructed  aa  described. 

247.  Machiwes  por  Preparino  Tobacco  por  Pressing;  Edwin  S.  Collin  and  Thomas  N.  Read,  Aspen  Wall, 

Virginia. 

Claim — The  arrangement  of  two,  three,  or  more  pairs  of  progressive  pressure  rollers  with  each  other. 
In  the  manner  set  forth.  Also,  combining  a  series  of  oil  vessels  arid  oiling  pads  with  the  aforesaid  pairs  of 
pressure  rollers,  iu  the  manuer  set  forth. 

248.  Machines  por  gptrrrwo  Welts;  John  Criteheraon.  and  Eri  S.  Moulton.  Boston,  Massachusetts. 

Claim— The  beveled  grooves,  arranged  In  reference  to  each  other, on  the  cylinders, and  operating  in  com- 
bination with  the  adjustable  cutter,  as  set  forth. 

249.  Harvesters;  Tobias  Cm mling,  Hellatn,  Pennsylvania. 

Claim— The  arrangement  and  combination  of  the  Independent  jdatform  with  the  frame,  belt,  and  driving 
axle. 
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250.  Reels  for  Hartxstkrs;  George  S.  Curtis,  Chicago,  Illinois. 

Claim — The  employment  of  sliding  head*,  aud  pivoted  arm*,  and  ban.  in  combination  with  the  reel  ihaft 
and  beaters,  dc*c- 1  U«.t1  no  that  the  diameter  of  the  re«l  cun  be*  expauded  or  contracted. 

261.  Harvesters;  Jacob  D.  Cotter,  Norrlstown,  Pennsylvania. 

Claim — 1st,  The  m-iin  shoe,  constructed  in  the  manner  described,  in  combination  with  bar*  of  main  I 
and  supjtortlng  bar.  in  the  manner  described    2d,  The  caster  wheel,  in  combination  with  the  lever  i 
justable  plate,  arranged  in  the  luunner  dewribed. 

252.  Telegraphic  Cable  ;  J.  8.  Daviaon.  Cranberry,  New  Jersey. 

Claim— Arranging  a  scries  of  loose  metal  atripa  in  a  coll,  or  ita  equivalent,  as  described. 

253.  Bedstead ;  Kben  Eaton,  Cincinnati,  Ohio. 

Claim— The  contraction  of  lied-posta  with  the  wrdge-formM  part  and  tho  square  piece  attached,  ao  a» 
to  form  a  shoulder  to  r«c.  ive  tin-  mil,  in  combination  with  the  bottom  or  platform  of  a  bedstead,  with  tbr  raH 
formed  ao  aa  to  fit  the  posts  described,  and  all  permanently  connected  together  by  means  of  croaa-piecea. 

254.  Mode  op  Colorino  Woolen  Hats;  O.  D.  Foote,  Danbury,  Connecticut. 

Claim— The  described  process  of  restoring  thp  color  of  the  hats  after  they  have  been  dipped  Id  the  stiffen- 
ing and  rubbed  off  by  aund  paper,  by  applying  tho  hot  dyeing  liquid. 

255.  Rolling  Mills;  John  aud  George  Fritz,  Johnstown,  Pennsylvania. 

Claim  -The  application  to  each  of  the  pairs  of  drawing  or  forming  rolls  of  a  feed  roll,  such  aa  d'-arribwi. 
and  driven  by  gearing  or  other  machinery,  and  turning  in  the  name  direction  with  said  drawing  or  f 
rolls,  (or  the  purpose  of  carrying  aud  feeding  into  them  the  pile  or  bar  of  heavy  iron. 

256.  Apparatus  por  Wasbi.no  Gas;  Harvey  Guild.  New  Orleans,  Louisiana. 

Claim — The  arrangement  of  the  wnter-pi|>e  and  rose  within  the  inlet  pipe  of  the  wash-box.  In  < 
tion  with  the  perforated  plate  or  diaphragm,  at  the  junction  of  the  inlet  pipe,  with  the  wash-box. 

257.  Belt-hook,  Pliers,  a  .id  Pinch;  N.  E.  Hale,  Nashua,  New  Hampshire. 

Claim — 1st,  The  combination  of  the  roughened  surfaces  with  the  triangular  wedge  end,  arranged  in  re- 
lation to  each  other,  as  s-.-t  forth.  '2d,  The  combination  ol  the  jaws  with  Ute  punch,  roughened  curUcea,  ana 
wedge  end,  constructed  as  eet  forth. 

258.  Method  or  Dutilumq  Oil  prom  Coal;  John  Ilowarth,  Salem,  Ma**achu*etta. 

Claim — Forming  oleaginous  vapor  from  coal,  or  other  substances,  yielding  pyn^nous  oils,  by  passiae 
through  the  material  to  be  acted  upon,  a  current  of  superheat**!  steam,  in  combination  with  steani  direct  Croat 
the  boiler,  in  the  manner  set  lorth.  Also,  forming  oleaginous  vapors  from  coal, or  other  sutMtancca,  yielding 
pyrogenous  oils,  by  paaslug  through  the  m*terial  to  be  acted  upon,  air  combined  with  superheated  steaaa,  in 
the  manner  act  forth. 

259.  Bedstead  Slats;  Tyler  Howe,  Cambrfdgeport,  Maasachuaetta. 

Claim — Tho  described  bed  slat,  consisting  of  the  lifter,  in  combination  with  the  slat,  constructed  ia  the 
inantv-r  set  forth.  Also,  the  construction  in  the  emls  of  slats,  by  which  they  are  connected  with  the  Uvtsteaa 
or  springs,  as  described. 

260.  Mode  op  Arranging  Couches  in  Railroad  Cars;  Edward  C.  Knight,  Philadelphia,  Pennsylvania. 

Claim — The  arrangement  of  couches  in  railroad  cars  by  means  of  the  double-hinged  rod,  constructed  »■ 
snrh  a  manner  that  the  couch,  when  not  in  use,  may  be  folded  up  against  the  ceiling  and  retained  there  by 
moans  of  a  button,  or  other  suitable  device. 

2C1.  Screw -wrench  ;  W.  Kuhlcnsrhmidt,  City  of  New  York. 

Claim — The  arrangement  and  combination  of  the  conical  disc  with  the  helical  groove,  the 
movabl  -  jaw,  and  the  shank,  to  operate  as  set  forth. 

202.  Mocldi.no  Water-traps;  James  Allen  Lowe,  City  of  New  York. 
Claim— The  application  of  a  metallic  core,  construct-  d  and  operating  aa  described,  to  cast 

203.  CooKiJto  Stoves;  James  L.  Meafoy,  Middkton,  New  York. 

Claim— The  cylindrical  An*  ch.imber  and  air  chamlwr,  communicating  with  the  fire  chamber  and  the 
heater  chamber,  arranged  relatively  with  each  otln  i  and  the  oven,  for  the  purpose  eet  forth.  Also,  in  com- 
bination with  the  flic  chamber,  air  chainlter.  and  heater  chiunber,  arranged  aa  si  town,  the  perforated  plaie 
placed  in  the  Hue  relatively  with  the  Are  chamber. 

204.  Machines  por  Distributing  Fertilisers;  'A.  N.  Morrel,  Cameron,  Texas. 

Claim— The  combined  arrangement  of  the  single  side-wheel,  distributing  wheel,  regulating  slide,  revolv- 
ing arms,  boot,  Bct-*crew,  shares,  cog-wheels,  dmlt  rod,  sprocket  wheels,  roller,  and  chalu,  in  the  manner  aet 
forth. 

205.  Process  op  Disttlltno  Oils  prom  Coke;  George  Mowbray,  Green  Point,  New  York. 

Claim— In  the  manufacture  of  coal  oils  and  other  pyrogenous  oils,  by  excising  the  coal,  or  other  mate- 
rial*, to  the  products  of  combustion  generated  in  a  *e |Mrat«  rnrnace.  1  claim  igniting  said  product*  of  cv*o- 
bnsllon,  previous  to  admitting  the  name  into  the  distilling  kiln,  by  admixture  of  a  sufficient  proportion  of  air, 
to  burn  the  oxide  of  carbon  into  carbonic  acid. 

266.  Wrjtino-tarlet  ;  George  Monger,  New  Haven.  Connecticut. 

Claim— An  aririllaceou*  surface  wood  writing-slate,  which  is  formed  by  uniting  several  layers  of  rro- 
eering  or  thin  wood  togethor,  ao  that  their  grains  run  antagonistic  to  oue  another,  and  then  coating  the  ex- 
terior surfaces  of  the  comp  ict  mass  with  a  composition  of  slate,  emery,  or  other  similar  argillaceous  i 

207.  Ded-spriho  ;  8. 1>.  Newbro',  Lansing,  Michigan. 

Claim— The  employment  of  the  oblong  plates,  whether  made  of  wood  or  of  metal,  or  any  other  i 
material,  when  the  same  are  secured  together,  as  set  forth. 

208.  Manufacture  op  Wire  Cloth  ;  Kufus  Nutting,  Randolph,  Vermont. 

Claim — Compressing  wire  cloth  by  passing  It  between  rollers  suitably  constructed,  or  1 
whereby  its  surfaces  are  rendered  smooth  and  even,  in  the  manner  specified. 

200.  Stoves;  Oscar  Paddock,  Watertown,  New  York. 

1  over  the  pipe  through  which  a  direct  < 
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and  the  chimney  Is  effected  and  ©perafd  by  means  of  a  rod,  or  iu  equivalent,  which  U  secured  to  the  door, 
and  which  acts  agaiost  a  forktd  lever,  aa  specified. 

310.  Maxcpactcrk  or  Hou;  Andrew  Patterson.  Birmingham.  Pennsylvania. 

Claim— Forming  th*  Iiwd  or  eyr  of  h  hn<>  and  attaching  it  to  the  blade  at  the  aanie  titno,  by  (curing  th« 
molten  tm  Ul  to  form  the  head  oo  or  an-und  the  blade. 

271.  CoKsmtccnox  or  Pacring-boxh»  ;  Edward  L.  Perkins.  Roxhury.  Massa* husetts. 

Claim— Int.  Forming  the  side*,  ends,  bot'otn.  and  t  op  <>f  the  box  with,  or  attaching  th-  i-to.  the  ri»;ht 
angular  shaped  braces  ..r  shoulder*  firing  with  b  -veled  corner*.  w<  n«  to  make  n  clos  •  nn<l  binding  j..int  .1, 
In  cnnibiimtiim  with  the  above.  1  claim  tin-  c .n-cr  (»rin  d  in  two  w.-dc  --diap.-d  I'1"1'     ,>r  manner  sub- 

stantially similar,  whereby  all  the  |  art*  constituting  the  boa  an?  drawn  and  hidd  rigidly  together. 

272.  Mirrs;  Jan*  Phillip*.  City  of  New  York. 

Claim— A  muff,  arrang  d  with  a  cat  in  its  fide  covering  or  shell,  an  annular  space  or  pocket, and  it  porte- 
montiuic  »  cured  in  Iti  itiner  part. 

273.  Hoors  or  Skeleton  Skirts:  Joseph  F.  Pond.  Cleveland.  Ohio. 

Claim— The  combination  of  the  eye.  ou  one  extremity  of  the  h  0|s  with  the  series  of  setoff*  on  th-  other, 
construct  d  a»  set  forth. 

274.  Sect  Rt.Mj  Iron  Bands  ox  Cotton  Bales;  C.  W.  Pyle.  Oalveston.  Tom*. 

Claim — A  plnb\  constructed  with  a  short  open  slot,  a  long  closed  slot,  mid  a  turned  down  Hp  or  fhiuch. 

275.  Spring  Hi*ge;  Cornelius  J.  Rootiey  and  David  Ri'ii*li«w.  City  <«f  New  York. 

Claim— The  arraugvmcnt  of  the  coiled  spring,  shift,  and  win^s,  in  conibiuatiou  with  each  other,  for  tho 
rnrpom^  stated. 

•J7«.  B  mo  LA  U' Alarm;  Abbott  Q.  Rosa,  Cincinnati.  Ohio. 

Claim — Connecting  th»*  doors  or  windows  of  a  house  to:m  alarm  mechanism  through  a  system  ot  Pruned 
wire*,  oo  that  the  forcing  of  a  d<»or.  or  lh"  cutting  of  any  wire  *hall  I  t  off  tip-  ul  iiiii  iius-hani-m.  AI*o,  cun. 
necting  the  pineN  of  a  dr*>r  with  the  strained  wire*  that  incic  ili<-  <l— >r  with  the  alarm  nvchaniMii.  as  that 
the  cutting  out  of  a  jaml.  or  the  cutting  of  one  of  I  In-  w  i  i  -hill  lit  ntT  the  alarm  inechani-m.  Al- <,  the 
combination  <-rthe  swinging  lever  on  the  door,  with  the  bolt  and  irsinrlned  plane  that  Irsksthe  .pringdrnm. 
f  ir  the  purpose  of  putting  said  door  in  connexion  with  the  mlurm  mechanism,  when  said  dour  htdiawu  bsuiid 
•hut  fn>m  the  outride. 

277.  Hor*e  iltRvr.vsrs;  John  Rouse,  Port  Oibson.  New  York. 

Claim — The  d  >ubl'W\v<  d  hook,  arrang-d  as  describe!  in  the  yoke  ring,  so  as  not  to  l>e  withdrawn  th'  re- 
fmm,  in  cunl-ination  with  said  hug  and  with  the  divided  hune  straps,  which  are  respectively  scctued  to  tho 
opposite  eye*  of  the  hook. 

279.  Steam  Pixciu.no  Machine;  John  Sparrow,  Portland,  Maine. 

Claim — The  employment  of  a  single-acting  cylinder  and  piston,  operated  by  the  pressure  of  nfeani,  wat  r, 
or  other  Quid,  and  a  b-g^lt-,  arn«nge>J  relatively  to  each  other  and  the  punch  or  cutter,  a*  dent  ril«-d. 

279.  Method  or  Opkratixo  Independent  Stcoxn  Hands  or  Stop-watches;  Peter  M.  Siaztll,  l'hiladelphia, 
Pennsylvania. 

Claim — 1st.  The  independent  second  hand  adapted  to  a  watrh.  so  that  by  mentis  of  the  devices  describ  e!, 
or  their  equivalent*,  the  said  hand  niny  be  connected  to,  or  disconnected  h1*'".  the  tiin"  train  of  the  watch, 
without  interforing  with  the  movi  uient.H  of  the  but  r.  2d.  Th'>  »top.arm.  with  it*  forked  end  «...  n.la|.ied  b> 
th«i  hollow  arbor  as  to  serve  tho  pursue  of  stopping  and  re|e;iruin  the  s aid  arl>  r.  mid  at  the  sam  •  time  «erv- 
in;  to  maintain  it  in  its  prop  r  vertical  jswition.  '.'»\.  The  wheel  with  th  •  ^piin-".  iu  combination  with  tint 
hollow  art x»r  of  the  indejieudeut  secouds  hand,  tho  wheel  being  hungloosvly  to,  and  thosptitig  bearing  against, 
the  said  arbor. 

2W.  Safett  Knveiope;  William  J.  Stetson,  Baltimore,  Maryland. 

Claim—  The  mod"  of  g'vinc  s  -enrity  to  b-tt  r.  ami  other  envelop^*,  the  same  constating  in  water-proofing 
that  (>art  «d  thn  envelope  upon  which  the  mile  »ivr  innteri.il  is  a|.|t||i-,l. 

2S1.  CoMBTRCCTtos  or  Oas  Bvrkerm;  John  Stevens  and  John  Johnson.  City  of  New  York. 

Claim— The  apertures,  in  combinntion  with  the  movable  slide,  or  its  equivalent,  when-bv  the  area  of  tho 
T*M»age  fi»r  the  gun  i>r  vapor  is  contrricteil  at  pb-asure  at  the  |*iint  of  it-*  exit  in  the  atmosphere,  atel  the  vo|- 
utne  of  the  flam  •  diminished,  w  ithout  substantially  chan^iinr  its  ehunieter.  Also,  the  iirrutiK"  ni.'iit  ot  tho 
bninrhos.  diverging  from  a  single  pipe,  and  pressing  by  ill  ir  elasiicity  against  thu  opposite  «ido  of  the  slide, 
fortlie  pnrjK>*es  explained. 

2^2.  Chamdeh  L'tkxml;  J.  C.  Stoddard.  Worcester,  Massachusetts. 

Claim — A  chamber  vessel  provided  with  a  flancb  and  elastic  ring,  made  as  de.scribcil.so  aa  to  form  a  tight 
j  »int,  and  also  to  prevent  noise. 

383,  NacuIXM  POR  ScoCRINO  AXD  IICLUMO  BtcKWitKiT;  Joseph  N.  Tread  well.  Redding,  Connecticut. 

Claim— The  arrangement  of  the  revolving  anil  graduated  screws  with  the  hoppers,  conveyors  blasts,  and 
conductor*,  in  the  manner  described. 

284.  SmltT  Machines;  Richard  Ward,  FAlinhurch,  Indiann. 

Claim — The  employment  of  the  corrupt' d  inn  plate  hating  the  hor»e-sb<»e  perforations,  in  combination 
with  the  iron  pi  at  •  having  the  diamond  perf»r  ilions,  iu  the  construction  of  a  perorated  scouring  aud  sepa- 
rating cylinder,  arranged  n»  op;  rate  as  *  t  forth. 
2S5.  Seed  Pla>tek«;  S.  J.  Wasterbtirg.  Altona,  Illinois. 

Claim — Th<»  arrang«'iiient  of  the  bl.s  k  provided  w  ith  chambers,  c,  and  chambers  B,  with  the  n.ds,  shaft 
handle,  hopper,  spring,  i,  slides,  and  spring,  u.  as  set  forth. 
296.  Stoves;  C.  L.  Whitney  and  Samuel  R.isl.  Oeneseo.  Illinois. 

Claim — 1st,  The  arrangement  of  deflecting  plate,  chaml— r.  graduating  danirwr.  and  fltie-plp*«.  in  the  four 
Corners  of  the  oven,  all  In  combination  f,,r  the  pur|M>«  s  set  forth  -  I.  In  comhiuatioii  with  this,  w«  claim  th4 
ns*  of  pipes  of  clay,  or  other  similar  mater. al,  arran**  d  in  the  manner  set  forth. 

287.  Ardowxal  8opporter;  A.  B.  Weaver.  Carthage.  Indiana. 

Claim  -Tha  eniploymoot  of  the  hip  bands  and  oeutre  hip  straps,  in  combination  with  the  straps,  arranged 
as  set  forth. 
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888.  Mrrnra>  or  Raising  Water  dt  Animal  l'owra;  Zatter  F.  Wilder,  Pa'nted  Poet,  New  York. 

Claim — The  arrangement  of  a  series  of  platforms,  in  combination  with  *  pump,  so  that  a  series  or  >  suc- 
cession of  strokes  of  the  pump  piston  shall  be  produced  before  the  cattle  arrive  at  tho  drinking  trough. 

289.  Hand  Pvntii:  Reuben  Wood,  Grnnd  Ledge,  Michigan. 

CI  dm — Int.  The  peculiar  relative  arrangement  f>f  the  two  series  of  inclined  plane*,  in  the  contact  her* 
of  the  circular  plite*.  tu  U-  used  either  with  or  without  interposed  1*11*  or  rollers,  in  the  manner  spxibnJ. 
2d.  Tiie  use  of  tli  •  slotted  tub',  in  combination  with  the  two  inclined  wavs  and  cnns-lsir  iwitb  or  without  tb* 
rollers*,  for  the  purpose  of  extricating  and  lifting  a  punch,  or  other  tool,  in  the  bar,  by  a  reversed  motion  of 
the  lever. 

230.  Cotton  Gins:  John  WiUon,  Anderson  C.  II.,  South  Carolina. 

Claim — Int.  The  employment  of  three  or  more  t<«(tlnil  or  serrated  cylinders,  arranged  and  disposed  to  a* 
to  o|>erate  a*  wet  forth.  2d.  In  conn  xion  with  th  cylinders  thus  arranged  and  disposed,  the  rotating  strip- 
ping brushes  aud  adjustable  plug  or  register,  to  ensure  respectively  the  proper  discharge  of  the  lint  and  the 
seed. 

291.  Manltactcre  OP  Sheet  Mftal  ;  Henry  W.  Wimshiirst.  Dnlton,  England. 

Claim— The  improvement  in  the  mmiuf  ulore  or  production  of  sheet  metal  or  metal  foil,  by  rutting  tbr 
aam»  fr4iin  a  bls-k  or  solid  mass,  by  metns  <>l  a  eiatinc  m  rhanism.  In  lieu  of  rolling  or  beating  the  same  by 
means  of  ro!ling  or  leafing  mechanism,  as  has  heretofore  1m;  n  dune. 

292.  Door  Spring;  0.  D.  Rarrett.  Alienor  to  s-lf  and  J.  F.  Keeier.  ClercUnd,  Ohio. 

Claim — The  levers,  in  combination  with  the  cum -cling  rod  and  the  springs,  constructed  as  specified. 

283.  Stave  Machine;  James  Decker,  Alienor  to  self  and  A.  P.  McRao,  Roidsville.  Georgia. 

Claim— Tlie  combination  and  arrangement  or  the  convex  and  concave  cutter*,  bed-piece,  tonguing  Mti 
grooving  cutters  in  the  heads,  and  the  cum,  attached  to  the  pressure  bub  or  roller,  aud  lever  coun*cted  witb 
tho  said  cam,  and  the  shaft  of  cutter  head,  an  «et  fortii. 

291.  MA.MrAtrrimE  op  CioAR-wiiAi'l'CUS ;  Francis  Dixon,  Lynn,  Assignor  to  self  and  Moses  Sweetzer,  Newbury  - 

por!,  Massachusetts. 

Claim — A  new  article  of  manufacture,  the  same  consisting  or  tobacco  leaf  reduced  to  pulp,  and  ronvcrud 
subsequently  into  sheets,  or  oth.  r  d-sirable  form  suitable  f.»r  use,  or  in  the  making  of  dgar-wrap|ier*. 

296.  Machine  for  Shapin*;  Ilr.r.LS  rou  Doors  a.\d  Shoes;  Luther  Hall,  Assignor  to  self  and  &  S,  Hcm«-Dwav, 
Boston,  Massachusetts. 

Chim— The  combination  t,(  the  stationary  lied-plnte,  the  movable  cutter-carriage,  provided  with  self- 
adjusting  cutters  and  carrier,  adjustable  clamps,  a  guide  friction  wheel,  and  «  curved  rack  and  pintnn.  ar- 
ranged as  set  f«»rth.  Also,  comliining  with  the  adjustable  clamps  an  a.ljustabb'  holder  and  former.  so  e >o- 
structcd  and  arrang  d  ns  not  only  to  ro  o|>erate  with  the  clamp  in  maintaining  the  heel  of  the  l«oot  or  »h-.» 
firmly  in  position  but  to  serve  as  s  pattern,  to  give  the  heel  any  desirable  contour  on  Its  bearing  *urf»r* 
Also,  the  |M'collar  construction  of  the  secondary  cutter  carriage  set  forth,  and  the  arrangement  of  the  sermt^l- 
ary  cutter  with  respect  to  the  primary  cutter,  the  guide  friction  wheel,  and  the  heel-tread  former,  whef  by 
the  second  try  cutter  is  rendered  capable  of  giving  to  the  lower  or  bearing  surface  of  the  beel  any  form  that 
Inay  be  desired. 

296.  Ik'Nos  op  Casrs;  John  Kean«,  Assignor  to  self  and  Andrew  McLean  Wood,  City  of  New  York. 

Claim — Providing  «  bung  or  spigot,  with  reservoir  for  spirit,  and  a  system  of  pipes  or  passages,  or  their 
equlval-nts,  so  arranged  as  to  cause  all  the  a  r  entering  the  cask  to  pass  through  the  spirit  in  said  r*er»oir. 
And  in  combination  with  such  a  reservoir  and  system  of  pipes  or  passages, or  their  equivalents,  I  claim  a  valrc 
appll  d  to  the  hung  or  spigot. 

297.  Portahle  G  as. holder  ;  Jomes  McFurlan,  Assignor  to  James  McFarlan,  Jr.,  and  B.  McFarlan,  Brooklyn, 

New  York. 

Claim— The  construction  of  th"  irisomofcr.  with  Its  upper  portion  of  conical  form,  with  flexible  side*  and 
with  a  st  iff  lo-ad.  and  of  such  »i*o  tliat  it  may  be  introverted  withiu  the  stationary  tank-like  portion  to  which 
its  flex  ble  sides  are  attached. 

298.  Grun  Separators;  Jefferson  Nash.  Janesvllle,  Assignor  to  Alonno  K.Cutta,  Fulton,  Wisconsin. 
Claim— The  arntngi-ment  and  combination  of  the  vibrating  lever,  the  elbow  crank,  and  the  rc^U,  whereby 

tho  motion  of  the  shoe  can  be  changed  from  a  longitudinal  to  a  transverse  directiou,  and  vice-versa. 

299.  Making  O^s  prom  Wood;  August  Schmidt,  Assignor  to  self,  Charles,  Edward,  and  Herman  Schmidt, 

City  of  New  York. 

Claim— Tim  arrangement  of  the  arch-shaped  retort  and  narrow  flues  with  the  arch  of  the  retort  in  the 
manner  specified. 

S09.  Making  G\s  runt*  Ttostx;  August  Schmidt,  Assignor  to  self,  Charles,  Edward,  and  Herman  Schmidt- 
City  of  New  York. 

Claim— The  retorts  and  its  fluos,  combined  with  the  receptacle  or  kcttlo,  aud  arranged  in  the  manner 
specified. 

301.  Apparatus  ron  the  PRonccTtoN  Hare's  Utdbo-oxtges  Light;  George  Hand  Smith,  Assignor  to?. 

().  ^iniili,  Ibxhesier,  New  York. 

Claim— 1st,  Thf  use  of  carbureted  hydrogen  of  gas.  In  combination  with  the  atmospheric  air  or  oxygen 
gns.in  proportions  d  «ired,o|*ratinir  mnl  r  condensation  through  a  proper  regulator.and  discharging  through 
Jats  of  minute  orifice  upon,  and  ren-l-ring  incandescent  any  pioiK-r  radiatinn  material  of  any  firm,  t^ing-  to- 
dependent  of  any  atmospheric  circnnistimc  s  or  situation,  in  th  •  manner  and  through  the  roe^ns  and  ma- 
chinery. 2d.  The  arrangement  of  four  jets  or  burn  rs  for  directing  th  •  impart  of  gases  on  incandesc-m*  oirtttv^ 
such  burners  having  minute  orifices  pointing  to  a  common  centre,  three  of  them  placed  so  that  their  orifices 
of  discharge  shall  bo  within,  or  nearly  wiihin.  one  quarter  of  the  cirrtunf -rence  of  n  circle  drawn  thncmxh 
them  fpim  the  centre  to  which  they  |viint  (Ix'ing  not  more  tlun  one-«>ighth  of  such  circuuif  •rcnce  distant  from 
each  oilier),  and  the  orificy  of  the  fourth  being  diametrically  opposite  in  such  circle  to  the  middle  orifice  <4 
the  other. 
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EXTKWBIOirfl. 

1.  Cooking  Stoves;  C.  J.  Wonlson,  Cleveland,  Ohio;  patented  Septemlvr  9, 1845 ;  extended  Sept.  13, 1859. 

Claim — The  fbrtnlng  of  the  bottom  plate  of  the  oven  with  a  nunitxT  of  tube*  or  boxes,  usually  <>f  sheet 
ip>n,  or  other  substance,  thinner  than  tlio  b.>tt  >ni  plate,  that  descend*  from  it,  through  the  lower  flue-*pace, 
the  same  being  cftVctod  under  an  arrangement  of  their  resjiective  parts,  substantially  the  Mine  wiUi  that  de- 
*cril>ed. 

2.  Mom  or  Trippiwo  Cn-orr  Yalvm;  Frederick  E.  Sickle*,  City  of  Now  York;  patented  Sept  19, 1846;  ex- 

tended September  13, 1M69. 
Claim — Tripping  the  drop  valve  of  the  cat-off  by  a  motion  Independent  of  the  lifter,  in  the  manner  de- 
scribed. A\m\  combining  the  wip-r  that  dr>>pi  the  valve  of  the  rut-off,  whether  working  horizontally  or  ver- 
tically, with  any  of  tho  moving  [»art<  of  tbe  engine,  other  thin  the  lifter*  or  their  rocking  shaft,  by  means 
of  the  sector  and  arm  or  inna,  l»y  means  of  which  the  extent  of  the  cut-off  can  be  regulated  at  pleasure  dur 
ing  the  action  of  the  engine,  from  the  full  to  the  leant  portion  of  the  stroke. 

RB-I98VES. 

1.  RXYotvi*n  Frag  AaJCs;  Wm  8.  Lavely  and  James  M.  Cooper,  Assignees  of  Joaiah  Ella,  Pittsburgh,  Peona. 

patented  August  1,  1854;  re-issued  September  6,  ISA  J. 

Claim — 1st.  The  use  of  a  Mud  in  the  trigg'T  vibrating  laterally,  in  combination  with  a  bevel-edged  ham- 
mer, for  the  purpose,  of  raiding  the  hammer  to  full  cock,  and  firing  tin*  piece  by  simply  pulling  the  trigger, 
which,  after  the  discliarge  of  the  piece.  Will  regal  u  it*  (tosition  for  repeated  action,  or  (a*  a  mere  moiliflcutiott 
of  arrangement)  the  use  of  a  stud  in  the  hammer  vibrnt'ni*  laterally,  in  combination  with  a  bevel-edged  trig- 
ger, for  the  purpofio  specified.  2d,  The  use  of  a  bevel -edged  hammer,  with  or  without  a  notch  in  it*  to.-,  and 
trigger  with  vibrating  stud  or  cam  fur  tin-  trigg  r  spring  for  th  •  pur|KMM  of  causing  ihe  hanim  r,  trigger,  and 
revolving  breeeh  to  assume  their  pru|ier  relative  i»*»t  on*  at  full  cock  by  simply  pulling  the  trigger,  and  re- 
taining them  in  thit  position,  and  securing  the  breech  from  rotation  or  displacement  preparatory  to  firing. 
3d.  The  notch  or  depression  in  the  toe  of  the  hammer  nt  the  p«»int  of  contact  of  the  *tnd  and  edge  of  tbe  ham- 
mer, in  combination  with  the  laterally  vibrating  stud,  for  the  pnr|swo  of  preventing  the  slipping  of  the  ttud 
and  the  more  easy  retention  of  the  h  tm  titer  at  the  point  of  full  cock.  4th,  The  m-sle  describ  -d  of  locking 
the  rotating  breech  at  the  moment  of  firing,  by  mean*  of  the  locking  bolt  operated  by  the  I  ringer,  in  combi- 
nation with  the  hexagonal  neck  of  the  rotating  bre  ch.  which  nevertheless  p-<rmit*  the  breech  to  be  freely 
routed  by  hand  or  otherwise,  when  the  trigger  is  not  drawn  back.  6th,  Hie  use  of  a  double  trigger  spring 
or  spring  and  lever,  for  the  purpose  set  forth. 

2.  OBSAifr.xTit.  Cosjrrxin*  of  rnB  Parts  or  aw  Imx  Fxsck;  Henry  Jenkins,  Cincinnati, Ohio:  patented  Jan. 

•M,  1862;  re-issued  SeptemU  r  «,  1869. 

Claim— Forming  the  ornament  or  cast  ir  «n  connexions  for  a  railing,  fence,  or  other  article  of  iron,  cast 
into  a  divided  iron  mould,  substantially  a*»  i»p*vitled. 

3.  Stjuw  rrrrnt*;  Jacob  U.  Mumma,  Uarrisburgh,  Pennsylvania;  patented  January  26, 1858;  re-issued 

•S-pt  mber  6, 1859. 

Claim— 1st,  The  combined  application  tn  straw-cutting  machine*  of  a  changeable  feed  gear,  with  two- 
edged  revolving  cutt-rs  or  blades,  when  so  made  that,  by  changing  them  end  for  end  on  their  arms  or  sup- 
ports, they  shall  bring  a  different  cutting  edge  into  action,  or  when  run  iu  either  direction,  a  hall  always  feed 
fn  the  material  in  one  and  the  same  direction.  2d.  The  combination  of  feed  rollers  acted  upon  by  tappet*,  and 
tho  crushing  rollers  controlled  by  gum  elastic  spring*,  when  arranged  hi  relation  to,  and  acting  In  connexion 
•with,  the  cutting  apparatus. 

4.  Sswtxo  Machines.;  John  W.  Marsh,  Oxford,  Massachusetts ;  patented  October  27, 1867;  re-issued  Septem- 

ber, 6,  1869. 

Claim— 1st,  The  combination  of  the  slide,  provided  with  Its  gnard  or  its  slot  or  slota  with  the  foot-piece, 
with  it*  guide  and  slots,  arrange)]  and  operating  as  described.  2d,  The  combination  with  the  sewing  appa- 
ratus^ or  it*  equivalent,  of  a  movable  knife  operated  by  a  connexion  with  tbe  sewing  machiue,  so  as  to  trim  or 
rut  the  work  whilst  being  sewed,  in  the  manner  described. 

6.  Lamps;  William  Fulton,  Cranberry,  New  Jersey;  patented  August  3, 1858;  re-issued  Sept.  13, 1859. 

Chum— 1st,  The  perforated  plate  or  air  distributor,  or  its  equivalent,  for  the  pnrpose  of  regulating  the 
clastic  force  of  the  air  so  that  it  may  be  presented  evenly  to  the  frame(when  applied  to  fiat  wick  lamps i,  it 
being  placed  horizontal.  2d,  The  perforations  in  the  lower  part  of  the  cap.  in  combination  with  the  perfor- 
ated or  air  distributing  plate.  3d,  The  register,  formed  of  the  perforations  iu  the  top,  in  combination  with 
the  perforated  plate  or  air  distributor,  and  the  holes  in  the  lower  part  of  tho  cap,  arranged  as  described. 

6.  Heatiso  Klevatkd  Ovexs;  P.  A.  Palmer,  Troy,  New  York;  patented  September  24, 1860;  re-latued  Sep- 

tember 13,  1869. 

Claim— Tbe  arrangement  and  combination  of  reversible  flues  in  elevated  ovens  of  cook  stoves,  with  par- 
tition wnlla,  in  the  manner  de-crlls-d.  Also,  the  arrangement  mid  combination  of  the  oven  plate,  in  and  with 
the  inner  plate  and  ends  of  the  oven.  Also,  the  arrangement  of  the  damjier  Immediately  between  the  main 
part  of  the  stove  and  the  t  Kit  torn  or  lower  part  of  the  elevated  oven,  thereby  combining  It  with  the  said  oven, 
th-  stove,  and  the  double  fine,  for  the  purine  of  controlling  and  regulating  the  boat  in  it*  passage  Into  the 
flues  of  the  said  elevated  oven,  as  described,  disclaiming  any  damper  found  iu  auystove  not  having  an  elevated 
oven,  as  set  forth. 

7.  lama  Ktnura  Fabrics;  Henry  B.G<vdve*r.  Administrator  of  Nelson  Ooodyear.d  <eea*ed.Clty  of  New  York; 

patented  May  13.  1846;  extended  for  7  years  from  May  13, 1869;  re-issued  Heptembor  13,  1869. 

Claim — Making  fabrics  by  thoroughly  IntermiuKling  and  incorporating  the  shearings  or  clipping*  of 
fibrous  substances  with  the  gum  while  rendered  plastic  by  heat,  as  specified. 

8.  MacaixK  roa  Bkmdixo  Met  At  Pipe;  James  Perkins  and  Wm.  11.  Burnet,  Newark,  New  Jersey;  patented 

Octo»s>r  14, 1S66 ;  re-issued  S»pteml«r  20, 1 K59. 

Claim— The  mandn  L  as  described,  and  therewith  traversing  roller,  or  it*  equivalent,  for  bonding  coils  of 
met«l  pipe,  and,  in  combination  therewith,  the  furnace,  in  the  manner  sot  forth. 

9.  CtamATO*  Teeth :  David  B.  Rogers,  Pittsburgh,  Pennsylvania;  patented  November  1,1846;  re-issued 

September  20, 1869. 

Claim— Making  the  shank  or  upper  part  of  cultivator  teeth  of  thin  plate-steel,  U-ahaped  or  curved  round 
In  frooU  for  the  purpose  of  securing  the  necessary  strength  to  permit  the  tooth  to  he  made  entire,  th  ink  and 
Made  of  a  tingle  piece  of  metal,  and  also  of  enabling  the  tooth  to  be  secured  iu  its  place  in  the  beam  by  tavern 
of  a  wedge  driven  into  tbe  cavity  of  the  shank. 
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10.  K.E*rtsi  Machines:  Cyrus  TTMcCornnck,  Chicago.  Illinois;  patented  fVtorjer  23,1847:  renamed  M*y  24, 

1S63;  rc-re-iwoied  bVcciuU  r  21,  I ;  re-re-rci*Hind  September  20,  1869. 

Claim — The  arrangement  of  it  cutting  apparatus  snd  a  reel,  with  resjn-ct  to  a  driving  who«d  and  a  grain 
wheel,  nr  its  i  •)tiivji)>-tii.  and  a  rnki  -r  '*  *eat,  or  its  >  univalent.  »<>  that  the  major  part  of  tin?  weight  of  the  cnl- 
tint;  apparatus  ami  reel  diall  be  in  adv  i n<  »>  i  f  tin-  axis  of  illation  of  tho  machine  on  the  mid  wheels,  while 
the  rifeer*  *>-at  or  maud  shall  !«•  I  .  cat id  Ixlnnd  (hut  axis,  and  the  machine,  with  the  raker  thereon,  marly 
balanced  on  ii»  axis  <-r  oscillation. 

11.  UtAriM!  Macpinks;  fvnis  II. McCormVk.  Chicago.  Illinois;  patented  Octolwr  23, 1847  ;  re-isaued  May  24, 

1*;>3;  re-i-.'-is.«ued  I».  i  oml»cr  21,  IViS  ;  rc-rc-re-issn- d  Spteinbcr  20.  1S50. 

Claim— The  combination  of  a  ton </ii",  or  it-*  equivalent,  to  draw  the  machine  by.  a  driving-wheel  and 
p»ariii';  arnnig«-d  ut  the  side  of  the  machine,  a  short  platform,  a  r.el  to  gather  the  grain  to  the  platform,  and 
a  stand  or  scat  for  tin-  raker,  fixed  upon  tin-  machine,  jio  «m  to  enable  the  raker  convenient ly  to  disc  linnet-  th* 
grain  mid  lay  it  in  gavels  up.m  tlte  -  round  at  the  «idc  of  the  swalh.  srid  out  of  the  return  path  of  the  borfcv. 

12.  IUai»ivi  Machines  ;  t  yiu«  II.  M> -C.-rnn't  k . Chicago,  lllirn.?^ :  patented  (VbaVr  23, 1847 ;  reissued  May  24, 

lsfcl ;  re-re-is<-ued  !><C.  llll».T  21,  |s>"»H;  rc-ie-P-is*lli  <1  fep.elilUr  A>,  1S69. 

Cluitn — A  s;-at  or  stand  on  the  p  aping  machine  for  the  support  of  the  raker,  laterally  and  in  front. 

13.  KtU'iN'i  Mjicmiikx:  Cyrus  H.  McCorntick.  Chicago,  lllinon:  patented  October  S3, 1847;  re-iMOcd  May  24, 

1N*J;  re-rc-issu  d  lhx<  inl-cr  21,  lids;  tv-rv-re-i»»iicd  September  2o,  lbftk 
Claim — The  combination  of  the  reel,  the  divider.  and  the  nker's  sent  or  stand,  co-operating  ti»c^tber  in 
such  luatiner  ttiat  tie'  ^i.iin  de|K»-it>-d  upm  the  platform  and  divider  may  readily  be  grasped  and  discharged 
from  th  •  machine  by  the  raker  at  ln«  wat. 

14.  Heaping  Ma<:iiinm  :  Cym-  II.  M.C.rinirk.  Ch;.  ;,-.,,  Illin  -i- :  patent  d  t>  f,.ber  23, 1M7  ;  ro-ia*oed  May  24, 

r'  -rt^i-.-ui  il  De*  .-mb'T  21,  1n.">>:  re-U'-re-i^ ued  S-pienil>er  20.  1  S.V'J. 

Claim— Tli-  eombmiitioii,  in  a  reaping  in:uhine,  of  the  draft  and  the  Rearing,  arranged  at  tbo  fcide  of  lh» 
marl. me -two  a-mpre^.r-.  one  arran^-1  ut  eadi  ond  of  the  cutter,  the  bhort  reel  toswtx'p  oxct  ibe  *pac«  t»- 
twis  u  lb  •  euinpio'oi  i  and  tlie  »hori  plutform. 

15.  IUai'inm  >!m  iii>k.h;  ("vru-<  II.  M  -r.jrmtek. Chimg-i.  Illinois :  patentdl  (X"to»»cr  23, 1847 ;  re-iasoed  May 24, 

1  !•/>:!;  rv;.r«vi»?tied  Ueecmta>r  21,  \xitS;  ro-re-re-i^n-Nl  S»-ptemb  r  2»i.  1859. 

O  il m — Tie-  combination  of  thu  grain-guarded  platform,  to  receive  and  ret  >in  tho  cnt  grain,  with  the 
divider  and  the  re>  1. 

10.  KtAi  iN-.  M  vriuNrji;  Cyrun  11.  MrCorinic  k.Chicugo.  Illit,. -is;  |  ntepb  d  O,  b  bcr2o,  1847  ;  rtviwued  May  24, 

In,;!;  ie-ie-i^ned  U-  ietulK  r  21,  lS&s;  n-re-re-i-^iKd  ^'pu-m>K.-r  2i>. 

Claim— The  o.tnbinai  ion  of  the  r«d  nupport  at  the  mir  purl  of  the  outer  side  of  the  platform,  with  th? 
low  flat  frame  mel  tlie  dt\uli  r. 

17.  ILlaimmi  M  vciiimm:  Cyru^  II.  McC. •rmhk. Cbirago.  1  llim.i* :  patented  (Vtnlicr  23, 1S47  ;  nvissu.d  May  24, 

1*53;  re-re-isMiieii  Ik  .  .  inbei  21,  \Ki<>  ,  n?  ro-re-i^ued  M>pt«>mlK'r*3»,  1?*A9. 

Claim— The  arraii^  nieiit  ..I  the  frame,  the  llni^i  r  lr  Hiu,  and  the  plat f  »rui,  and  the  dri vins-wh<*J  and 
gwirin:,  relativ,  ly  to  •  aeh  otlicr,  so  uj  in  s,cuie  an  urinb-.t rutted  gavclling  n|«ce  at  the  side  of  the  plaUbna. 
b  hind  tin?  tlii);er-lH"iun. 

18.  IIkahivo  Machines;  Cyrus  II.  McCormick.Cbicaiio,  Illinois :  patented  Octol<r  23, 1847 ;  re-isiued  May 24. 

lsW;  ri«-ic-is»ii<  d  I>  cemlM'r  21,  isis;  n-re-re -iwind  ^eplembei  ^J,  ltsitt. 
Claim— A  reaping  machine  frame,  ron«i>ting.  namely,  of  two  principal  heamt,  crowing  «wh  olh*r.  and 
arrnnged  relatively  to  the  hUiijHirlin^  wheel*,  »o  aa  to  give  support  to  a  platform  not  extending  bvhind  Uic 
georiiij;,  and  without  inUiif  rui^  «itli  tlie  cutter  on  one  side  or  I  he  cavilling  fpico  on  the  othvr. 

ltf.  iikAPlNO  Macuinks;  Cyru*  II.  McCormick. Chicago,  lllinoi<i ;  patentr-d  October  23, 1847;  re-ia«oed  May  24, 
18&5;  rw-ro-i»BUed  IXcemU  r  21,  lh.>>>;  rt-rt-iv-isnued  .Vptembcr  20, 

Claim— let,  A  dividing  t»nrd.  having  a  suifaco  inrline«|  towards  tin'  cutter  ond  platftirra,  and  an  oot^r 
dividing  line  and  an  inner  dividing  line,  and  aeting  as  de*critxHl.  2<1,  The  c-mbinaUon  of  the  inclinr<i  divid- 
ing board  with  a  guido  bur.  3d.  Tho  Ciuubiiuitiou  of  a  twl  with  tho  inclined  dividing  board.  4tb,  The  cud- 
biuaticin  of  a  rvel  with  the  dividing  board  and  guide  bar. 

»>.  Mausetic  I'rintixo  TELKdRAPii.1*;  Koyal  £.  Uou«e,  Uin^hampton,  New  York;  paUuted  April  18, 1848; 
re-nwut).!  Scpt^mUT  20,  ^.V.». 

Claim— l»t.  A  acriei  of  key*,  earh  corre*po"(,'"ff  *  Hiaracttr,  in  combination  with  a  revolving  part  of 
a  circuit,  no  that  the  touching  of  one  (,r  the  I'.iwr  may  rau.-e  the  circuit  to  »»e  broken  or  clo*od  lor  Lbe  por- 
pose  of  printing,  wiicu  the  revolving  piirlof  the  circuit  i»  in  a  certain  required  angular  positiou,  i^o|Kriy 
correj«p<jnding  to  tho  key  struck.  2d,  A  nerien  of  key^.  each  corresponding  to  a  character,  in  cuinbination 
with  a  revolving  portion  of  a  circuit  and  a  »hafl  provide.)  with  piim,  arrange<l  in  a  helix,  or  the  •"{UivaJ«nt* 
of  the  whole,  acting  to  cau-ej  the  circuit  to  b  -  broken  or  cloned  when  tho  revolving  jmrt  is  iu  a  certain  angu- 
lar podtiuu.  in  pro|K-r  corrcupondeuce  with  th-  k>-y  s:nr  k,  f  ir  the  purpose  of  printiug  a  proper  c«vrre»ioou- 
iug  letti-r  by  ineann  of  any  tsuitulde  inarhia.  ry.  'M,  A  key-b.cird  or  aerien  of  key*,  in  comi>inati«>n  with  a 
rotating  pirtiou  of  a  circuit  and  a  ty|>»whccl,  or  it-*  e.|ii:vul'-nt,  oo  governed  ait  to  present  a  prop  r  letter  o-r- 
n«potii|iiig  with  a  key  touched  to  produce  an  impi'i  s-t"ii.  4th,  lu  combination  with  a  dngie  cirrnit  of  con- 
ductor", it  kc>y-tMtnrd  or  wrn**  of  keys,  a  r  volviiig  pinion  of  a  cirruit.  ond  a  tyjx?-whecl,  and  thev  ahw  iu 
combination  with  a  printing  pre**,  and  with  a  key— hart,  or  either  of  th.  m.  5th,  A  aerie*  of  keys,  ruth  eor- 
raapouding  to  a  character,  iu  combination  with  a  type-wheel  having  oimllar  corresponding  chartctera,  when 
#ui  connecied  by  any  appropriate  devireii  that  ac«T(ajii  tv|»e  fh.ilt  Ik-  in  a  certain  locality  when  a  corretpouding 
koy  U  actuated — and  1  claim  the*-  two  ek-meuta,  iu  combination  with  a  single  circuit  of  conductors  aud  with 
a  printing  ap|iaratu«,  or  either  of  theui.  Ulh,  Actuating  or  driving  a  revolving  |>ortiou  of  a  circuit  or  a  key- 
►haft,  or  both  of  them,  by  means  of  a  prime-mover  acting  U|n»n  them  tlnvugb  a  friction  connexion,  th»<  mode 
of  operation  lieing  subuUntlally  as  specified,  and  .loing  away  with  sudden  jar<  aud  increasing  rapidity  of  ope- 
ration, when  contrasted  with  a  positive  connexion  Is  tw.^-n  such  parts  aud  a  prtme-m-v.  r.aiKl  also  prmirtitvc 
tho  two  to  mow  with  varying  velocitita.  7ih.  Actuating  or  driving  a  key -abaft,  and  a  revolving  portion  of  a 
circuit,  or  either  of  them,  by  means  of  a  friction  connexion  with  a  prime-mover,  when  the  velocity  of  such 
prime-mover  is  controlled  by  a  governor,  or  some  equivalent  for  the  purpiato,  which  <ither  prevents  its  mov- 
ing too  fast  or  increases  its  velocity  when  going  too  slow,  or  performs  both  these  duties.  8th,  Governing  or 
conti oiling  the  motions  of  a  prune-mover,  which  actuates  a  printiug  apparatus  by  tlie  breaking  and  ckadng 
of  an  electric  or  galvanic  circuit,  so  that  such  ap[*trutus  is  put  in  o|<eratlon  by  the  breaking  of  a  circuit  and 
by  the  closing  thereof— and  also  the  controlling  of  a  printing  apparatus,  so  that  it  shall  be  permitted  to  print 
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when  a  spring  return*  to  it*  normal  position  at  the  time  that  a  circuit  is  broken,  the  mode  of  operation  being 
substantially  such  as  set  forth.  Mth,  In  a  printing  telegraph,  moving  the  pap  r  U>  the  types  to  produce  an 
iuipreasion  on  the  former,  iu  the  manner  described,  on  diminguistied.from  former  mode*  of  operation,  by  which 
the  types  were  moved  toward*  the  |m|><  r.  loth,  In  combination,  a  revolving  type-wheel  uud  a  roller,  or  its 
equivalent,  charged  with  coloring  matter,  so  as  to  deposit  such  matter  on  the  typo*  aa  tliey,  in  succession, 
come  in  contact  with  the  roller— and  this  I  claim  also  when  the  roller  is  grooved.  11th,  Being  aware  of  tJio 
fact*  thiit  type-wheels  have  been  permitted  to  revolve,  step  by  step,  when  controlled  by  e»ca|>emenU,  and 
when  such  escapement*  have  been  actuated  »-nh«  r  by  a  prime-mover  govrrtn-d  by  a  pendulum,  or  by  electric- 
magnetic  force.  I  claim  actuating  an  «**cnpomeiit  which  controls  the  motions  of  a  ty|H>wheei  by  a  prime-mover, 
whose  motions  are  r-gul-tred  by  the  breaking  and  closing  of  a  circuit,  under  a  tm-de  of  operation  such  aa  de- 
scribed, whereby  a  small  force,  d  livable  from  magnetism,  control*  any  n.-ccsnary  |Kiwer  of  a  prime-mover, 
then*  being  a  breaking  and  closing  of  it  cirrnit  onrreapondetit  with  each  vibration  of  the  escapement.  12th, 
A  hydraulic  regulator,  such  as  described.  13th.  A  hydraulic  regulator,  in  combination  with  a  type-wheel. and 
a  printing  apparatus  and  a  prime-mover,  and  cause*  th"  press  to  print  when  the  typo-wheel  ceajtet  to  move 
for  a  long  -r  time  than  u»ual.  14th,  In  combination  with  n  tyr>e-wh>-el  :ind  a  printing  press  or  apparatus,  I 
claim  ap|uiratus  such  aa  specified.  fi»r  making  an  alarm  when  that  apparatus  is  porudlbMl  or  caused  to  act  by 
the  breaking  and  closing  of  tlx-  same  circuit  of  conductors,  which,  by  its  broking  aud  closing,  permits  tho 
printing  apparatus  to  come  into  action. 

21.  Machines  roa  TitREA»i.vr)  Screw  Blaxxs;  Elli-d  Savage,  Berlin.  Assignor  to  self  and  Charles  Parker, 

Merid>m,  Connecticut;  patented  Nor.  21,  1H54  ;  rc-issu<-d  September  27,  lb&9. 
Claim — The  method  d'scril>ed  of  causing  the  chasing  tool  to  act  upon  the  screw  blank  in  producing  both 
the  cylindrical  part  and  th-  tapering  jwjint,  that  is  to  *:♦>•,  by  so  governing  the  relative  position*  of  each  to  tho 
oth  r.  tho*t  while  threading  the  cylindrical  |s»rtion  the  chasing  tool  shall  be  presented  at  a  right  angle  to  tho 
axis  of  rotation  of  the  blank,  and  while  cutting  the  tapering  part  shall  t»*  so  iucliued  acutely  to  said  axis  that 
the  line  of  travel  of  tho  face  of  the  chaser  shall  finally  intersect  mid  axis. 

22.  Machines  for  T{irk\mxo  Screw  Blanks:  Klllot  lavage.  Berlin.  Assignor  to  self  and  Charles  Parker, 

Meriden,  Connecticut;  patented  Nov.  21,  1*64;  re-i-nied  September  27,  1*59. 

Claim — A  wood  screw  of  which  the  entering  <-u>l  Is  made  to  taper.  In  tho  manner  set  forth,  that  is  to  aay, 
bv  giving  to  the  core  thereof  a  form  bounded  iu  any  plane  which  |uisaes  through  the  axis  of  rotation,  by  lines 
which  converge  toward,  and  if  produced,  will  Intersect  said  axis,  iu  contradistinction  to  the  known  form 
wherein  tho  iMiitudiug  lines  In  such  planer  are  parallel  to  said  axis. 

23.  Waste  Device  roa  IItmumk:  Joahna  Register.  Wm.  George  Webb,  .7.  S.  Roche,  and  John  McCart,  Ae- 

•ignce*  of  John  Calver,  Baltimore,  Maryland;  patented  April  22,  IS.%6;  re-lastied  Sept.  27, 1S.M). 

Claim — The  described  arrangement  of  the  plunger  relative  to  the  discharge  pipe,  and  capable  of  elevation 
proportioned  to  the  capacity  of  said  pipe  by  forming  a  chamber  iu  the  lower  |>ortioii  of  the  hydrant  f«>r  the 
rvcrption  of  the  contents  of  tho  discharge  pipe.  Also,  iu  combination,  the  arrangement  of  the  valve,  by  mean* 
f.r  operating  it  by  the  spring. 

24.  Siwtso  Macm*rs  ;  Joseph  W.  Bartlett,  City  of  New  York,  Assignee  of  0.  L.  Reynolds,  Dover,  X.  II.;  pa- 

tented May  U,  I860;  re-issued  September  27, 1850. 

Claim — 1st,  The  employment  and  use  in  a  sewing  or  tambouring  machine  of  a  needle  or  thread-carrier, 
having  a  movable  or  flexible  lastrd  or  hook,  aud  also  the  combination  with  the  said  needle  or  thread-carrier, 
oft  mechanism  tot  closing  the  beard  thereof.  2d.  The  combination  with  a  bearded  Instrument,  used  as  tiefbre 
al«acriltt*d.  of  the  thread  guide,  having  the  motions  described,  such  aa  shall  carry  tho  thread  across  the  path 
of  the  bearded  instrument,  and  present  it  to  the  action  thereof,  without  carrying  the  thread  around  the  shank 
of  th*  mid  bearded  instrument,  iu  the  manner  descril>ed.  3d,  The  combination  of  the  cam,  lerer,  and  guide, 
with  a  spriug.  whereby  the  thread  is  presented  to  the  action  of  the  bearded  instrument. 

25.  Clothks  Dryers ;  Samuel  Morrill,  Andover,  Sew  Hampshire;  patented  November  14,  1850;  re-issued 

September  27, 1850. 

Chum — 1st,  Tilting  the  reel  to  the  desired  position  to  enable  a  person  to  place  the  elothoa  on  the  lines 
without  high  reaching,  and  elevate  them  in  good  |iosition  to  dry.  and  out  of  the  way  of  injury.  2d,  Arrang- 
inland  combining  with  a  rotary  tilting  reel,  the  ratchet,  and  a  pawl,  or  their  euuivaleuU,  far  preventing 
latckward  rotary  motion  of  the  reel  as  the  clothes  are  placed  on  the  lines,  and  moved  along.  3d,  Operating 
the  reel  by  the  combined  action  of  the  iirtu.  joint,  d  arm  or  lever,  and  loop  or  staple,  or  its  equivalent. 

2«.  Mowisu  Machines ;  Ephraim  Ball,  Assignor  to  Rati  A  Butler,  and  Ball  A  Butler,  Assignors  to  Ephraim 
Ball,  aforesaid,  Canton.  Ohio;  patent.  .1  December  1, 1*&7 ;  re-issued  SepU-tnhur  27,  1859. 

Claim — 1st,  The  combination  of  the  short  curved  arm  with  the  l»ar  and  ringer  bar,  arranged  for  Joint 
operation  as  set  ftwtb.    2d,  The  combimitfon  of  the  coupling  arm  with  bar.  wrist,  socket,  hinge,  and  short  ' 
finger  bw*m.  as  set  forth.   3d.  Extending  the  coupling  arm  outoide  of  the  frame.  In  combination  with  tle» 
front  hinges  of  bur  also  outside  of  the  main  frame,  arranged  in  the  mauuer  described,  whereby  greater  frve- 
«lotu  of  the  movement  of  the  cutting  apparatus  is  secured. 

27.  Mewtxo  Machines:  Et>hn«im  Ball,  Assignor  to  Ball  A  Butler,  and  Ball  A  Butler,  Assignors  to  Ephraim 
Ball,  aforesaid.  Canton,  Ohio ;  patented  December  J,  1857;  re-iasued  September  27, 1860. 

Claim— The  combination  of  the  independent  driving  wheel  at  .the  grain  side  of  the  machine,  with  the 
hinged  bar  to  which  the  short  finger  I  .earn  is  rigidl  v  attached,  and  the  hinged  coupling  arm,  whereby  the  cut- 
ting apparatus  may  rise  and  fell  freely,  and  the  cutters  be  kept  in  operation  while  turning  to  the  left  upon 
uneven  ground. 

DEstojra. 

1 .  Hardur  or  Spooks  aw>  Forju;  Phllo  B.  Gilbert,  City  of  New  York ;  dated  Septemlxr  6,  I860. 

2.  Caspar  Patters;  Bmlra  J.  Ney, Lowell,  Massachusetts,  Assignor  to  the  Lowell  Manufacturing  Company; 

dated  September  6, 1860., 

3.  IIajtdlm  or  Spoon,  Form,  Ac;  Henry  Hubbard,  City  of  New  York ;  dated  September  13, 1859. 

A-  Skatiro  or  Rxwko-caf  por  Lames;  EUca  A.  Murdock,  Boston,  MaaaaehoMtU;  dated  September  20, 1859. 

6.  Cooerto  Stotr;  John  Martino,  Assignor  to  D.Stuart  and  J. R. Peterson,  Philadelphia, Penna. ;  dated 
September  20, 1850. 

6.  Cylinder  Stover  ;  John  Martino  and  James  Tlortoo,  AasTgnors  to  D  Stuart  and  J.R.  Peteraoo,  Philadelphia, 

Pennsylvania;  dated  September  20,  1850. 

7.  SarWCTo  Machirr  ;  8.  B.  XUitborp,  Cl^r  of  New  York;  dated  September  27, 1800. 

8.  OA*  Cocas,  Ac ;  B.  M.  Johnson,  City  of  New  York ;  dated  September  27, 18W. 
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MECHANICS,  PHYSICS,  AND  CHEMISTRY. 


Details  of  the  Steamer  Great  Eastern.    Collected  and  estimated  by 

Chas.  H.  Haswell,  New  York. 

Hull  built  by  Jobn  Scott  Russell  &  Co.  Paddle-wheel  engines  de- 
signed by  John  Scott  Russell  and  built  at  Mill  wall  Works.  Propel- 
ler engines  built  by  James  Watt  &  Co.,  Soho  Works. 

Hull. 

Length  on  deck  over  all,  .  . 
Length  on  deck,  from  fore  part  of  stem  to  after  part  of 

■tern  post,  above  the  spar  deck,    .  • 
Breadth  of  beam  at  midship  section, 

44  over  paddle-wheel  guards, 

Depth  of  hold  to  spar  deck, 

44         44     main  deck, 
«      lower  " 

44         44     berth  " 
Height  from  rail  to  under  aide  of  bottom, 
Length  of  engine  and  boiler  space,  under  lower  deck, 
Tonnage,  .  .  .  22,500. 


G92 

feet. 

680 

u 

83 

« 

120 

« 

66 

a 

3 

inc 

48 

n 

3 

41 

M 

3 

34 

3 

62 

«4 

4 

« 

350 

M 

thirty 
four 


nd;, 


Description— Oscillating. 

44        of  Boilers — Horizontal  tubular — furnaces  at  each  end- 
common  for  each  set  of  two. 
Diameter  of  cylinders,  four  of 
Length  of  stroke,  . 
Diameter  of  water-wheels, 
Length  of  blades,  . 
Depth  44 
Number  " 

44     of  boilers, 
Length  44 
Breadth  44 
Height  44 

Number  of  furnaces  (five  at  each 
Width 

Length  of  grate  bars, 
Number  of  tubes, 
Diameter     44  external, 
Thickness  44 
Length       u  • 
Diameter  of  smoke-pipe,  . 
Height 

Area  of  grate  surface, 
Heating  surface,  tubes  alone. 
Thickness  of  plates,         Side*,  j. 

Front  tubes, 

Maximum  pressure  of  steam  in  pounds, 

44       revolutions  per  minute, 
Point  of  cutting  oft. 

Weight  of  boilers,  without  water,  each  61 
44       water,  39 


me  smoke-pipe  in 


3200 

No.  12  wire  gauge 


Bottom, 
Back  tubes, 

25. 

16. 


74  ii 

14  feet. 

66 

»> 

13 

•i 

3 

«« 

17 

>< 

6 

.» 

17 

U 

9 

4i 

13 

44 

6 

>• 

2 

c< 

u 

.. 

7 

«• 

3 

5 

« 

4 

5 

44 

10 

86 

44 

370 

44 

,600 

44 

7-16.  ii 

ichei 

I. 

9-16. 

4% 

•  Tho  tana  "water-wheel"  U  according  to  the  author'!  copy. 
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Pbopkllrb  Engines. 

Descri  pt io  n . — Horizon  tal  d  irect-ac  t i  n  g. 

"        of  boilers. — Same  design  as  those  for  the  water-wheel  engines. 
Diameter  of  cylinders,       .  .  .  81  inches 

Length  of  stroke,   ...  4  feet. 

Diameter  of  propeller,      .  .  24  44 

Pitch  "  44  " 

Number  of  blades,  .  .  ten. 

44         boilers,  .  .  six. 

Length        44  .  .  17    "    6  u 

Breadth       "  .  .  18    "     4  « 

Height        "  .  .  13    44   10  44 

Number  of  furnaces  ("six  at  each  end  ),  twelve. 
Width  44  .  .  2    "    5  44 

Length  of  grate  bars,        .  .  7    u     6  " 

Number  of  tubes,  .  •  •  4920 

Diameter       44     external,  .  .  3  " 

Thickness     **       .  .    No.  10  wire  gauge. 

Length         "  .  .  5    «     6  " 

Diameter  of  smoke-pipes,  (three,)  .  .  6 

Height  44  .  .  .86 

Area  of  grate  surface,  .  .  406 

Heating  surface,  tubes  alone,  .  .  27,300 

Thickness  of  plates,  Hides,  7-16.    Bottom,        $  inch. 

Front  tubes,       £.    Back  tubes,   §  44 
Maximum  pressure  of  steam  in  pounds,  25. 

44  revolutions  per  minute,  55. 
Point  of  cutting  off,  one-fourth. 
"Weight  of  engines  and  boilers,  .       1500  tons. 

44        boilers,  without  water,  each,  55  44 

44        water,  each,    .  .  45  44 

Capacity  of  coal  bunkers,  in  tons  of  coal,  12,000  " 
Consumption  of  coal  per  hour,  estimated,  10  ** 

Draft  of  water  at  load  line,  .  .  30  feet. 

light  44  .  .  20 

Area  of  immersed  midship  section  at  light  draft  of  20  feet,       1360  sq.  ft. 

load       44      30    44         2180  44 

Hull. — Frame  of  wrought  iron  plates.  Bottom  doubled  at  an  interval  of  2  feet  10 
inches,  to  a  height  of  39  feet  from  under  side.  Outer  and  inner  plates  j  of  an  inch 
thick — connected,  fore  and  aft,  by  36  fore  and  aft  webs,  J  an  inch  thick  — 2A  feet  apart  at 
side  of  keel,  and  running  to  4±  feet  at  top  of  sides,  crosswise  by  webs  every  10  feet. 
These  webs  are  secured  to  the  outer  and  inner  plates  by  angle  iron. 

Description  of  coal,    .  .  Bituminous  and  Anthracite. 

Details  and  Remarks. — Four  decks.  Spar  deck,  2  feet  5  ins.  deep. 
Ten  water-tight  athwartship  bulkheads.  Two  transverse  bulkheads 
for  350  feet.  Launching  draft,  14  feet  6  ins. ;  displacement  equal  to 
10,500  tons. 

Each  pair  of  cylinders  of  water-wheel  engines  is  arranged  to  be 
detached  from  the  other  bj  a  friction  clutch,  and  each  cylinder  can  be 
detached  from  connexion  with  the  other. 

All  surfaces  of  cylinders,  steam-chest3,  and  steam-pipes  are  jack- 
eted and  heated  by  steam  from  an  auxiliary  boiler. 

Estimated  power,  water-wheel  engines  at  11  revolutions  per  min- 
ute and  15  ft)s.  pressure.  Cut-off  at  J.  3000  horses;  at  16  revolutions 
and  25  tt>s.  Cut-off  at  \.  5000  horses.  Propeller  engines  at  42  revo- 
lutions and  16  tt>8.  pressure.   Cut-off  at  }.  5000  horses. 
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Boilers  proved  with  a  cold  pressure  of  50  lbs.  Each  set  of  boilers 
has  an  independent  steam  engine  (donkey).  There  are  two  auxiliary 
engines  for  hoisting,  pumping,  &c.  Area  of  canvass,  6500  square 
yards.  Chains,  cables,  2  J  inches  diameter.  Anchors,  chains,  and  cap- 
stans, 250  tons. 

Weight  of  propeller,        .  .  3fi  tons. 

shaft,  .  60  " 

rudder  Block  (IS  ins.  diameter),        22  •« 

Two  propeller  steamers  swung  at  sides,  abaft  of  wheel-house,  of  120 
tons  burthen  each. 

Accommodation. — 1st  class  passengers,  800.  2d  class  passengers, 
2000.    3d  class  passengers,  1200. 

Result  of  trial  trip. — Draft  of  water,  forward  22  feet  2  ins. ;  aft, 
25  feet — mean,  23  feet  7  inches. 

Water-wheel  engines:  pressure  of  steam,  15*5  lbs.  Cut-off  at  *( 
fibs,  of  stroke.  11  to  11*5  revolutions.  Indicated  power,  3330  hor.^s 

Propeller  engines  :  pressure  of  steam  1G  lbs.  Cut-off  at  f  of  stroke. 
41  revolutions.   Indicated  power,  4800  horses. 

Speed  :  with  jib  and  fore  spankers  set,  having  an  area  of  canvass  of 
2500  yards,  14  5  knots. 

Consumption  of  fuel :  3*5  lbs.  per  horse  power  per  hour. 


For  the  Journal  of  the  Franklin  Institute. 

Particulars  of  the  Steamer  Adriatic. 

This  steamer  having  lately  been  purchased  by  the  North  Atlantic 
Steamship  Company,  is  being  fitted  for  sea,  and  at  the  same  time  her 
accommodations  for  passengers  have  been  so  altered  as  to  meet  the 
requirements  of  the  new  and  particular  service  for  which  she  is  in- 
tended. 

Tho  essential  modification  regarding  the  hull  is  the  addition  of  a 
deck  extending  to  the  line  of  her  rail,  but  not  enclosed  at  the  sides 
beyond  the  line  of  saloon,  officers'  state  rooms,  &c.  Regarding  the 
engines,  an  alteration  in  the  operation  of  the  valves  is  being  made  by 
the  Novelty  Iron  Works — a  trial  of  the  engine  will  be  made  very 
shortly,  and  so  soon  as  approved  of  she  will  be  put  upon  the  route  be- 
tween New  York  and  Aspinwall. 

Hull  built  by  James  and  George  Steers.  Machinery  by  Novelty  Iron 
Works,  New  York. 

Hull. — 

Length  over  all,  .  .  .  351  feet  8  inches. 
Length  on  deck,  from  fore  part  of  etem  to  after  part  of 

atern  poet,  above  the  spar  deck,       .  .    344  "     6  " 

"     at  load  line,   .                    .                    .  343  "   10  •» 

Breadth  of  beam  at  midship  section,  molded,  .     48  "  8 

extreme,        .  50  " 

Depth  of  hold,                   .                   .  25  " 

M         to  spar  deck,             .                   .  33  "     2  « 

Length  of  engine  and  boiler  apace,  including  aide  bonkers,  130  ** 
Tonnage,  custom-house,      .                  .  4144. 
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Engines. — Description  of  en( 

Diameter  of  cylinders, 
Length  of  stroke, 

Maximum  pressure  of  steam  in  pounds, 

•4       revolutions  per  minute,  . 
Point  of  cutting-otf,  . 


26. 
.  14. 
one-half. 


Vertical  tubular. 


Draft  of  water  at  above  pressure  and  revolutions, 
Area  of  immersed  midship  section  at  load  draft, 
Diameter  of  paddle-wheels, 
Length  of  blades, 
Depth 

Number  « 
Area  of  blade  aurface, 

BoitBma.— Description  of  boilei 

Number  of  boilers,  .  .  8. 

Length  44 
Breadth  " 
Height       «      exclusive  of  steam  chimney, 
Number  of  furnaces,  .  .  48. 

Width  " 
Length  of  grate  bars, 
Number  of  tubes,       .  .  13,064. 

Diameter    "       external,  . 
Length  44 

Diameter  of  smoke  pipes,  (two,) 
Height  44 
Heating  aurface  (lire  and  flues), 
Combustion, 

Capacity  of  cos]  bunkers,  in  tons  of  coal, 
Consumption  of  coal  per  hour. 
Draft  of  water  at  load  line,  . 

44    light  " 
Displacement     **       44  . 
Weight  of  engines,  in  pounds, 

14       boilers,  without  water, 

44       water  in  boilers, 
Floor  timbers  at  throats,  molded, 

sided, 

Distance  of  frames  apart  at  centres. 
Frame  strapped  with  diagonal  and  double  laid  iron  straps, 
Mast*  and  rig — Brig. 

Intended  service,     .  New  York  to  Aspinwall. 

Description  of  coal,  Anthracite  or  Bituminous. 


30,758  sq.  ft. 
Natural  draft. 

1200. 
4  tons. 


G233  tons. 

825,000. 

836,232. 
1,075,200. 


101 
12  feet. 


18 

880 
40 
12 
3 

2144 


« 
** 


6 


« 


20  feet  1J  inches. 
11    44     3  44 
14  44 


2 
8 


8 

7 
40 


u 
tt 


tt 


tt 


tt 


20 
17 


1* 


00 

13  and  16 
33  and  36 
.by  5 


u 

tt 
t* 

tt 


Memoranda. — Launching  draft,  10  feet  2  ins.  Weight  of  hull,  2041 
tons.   Weight  of  engines,  boilers,  water,  coal,  spars,  &c,  2400  tons. 

Average  displacement  per  inch  from  launching  draft  to  light  load 
line  (17  feet  1}  ins.),  26*43  tons.  Average  displacement  per  inch  from 
light  load  line  to  load  line  (20  feet),  28*75  tons.  Average  displace- 
ment  per  inch  from  load  line  to  21  feet  6  ins.,  31*5  tons. 

Piston  rod  14  inches  in  diameter.  Shafts  26*5  inches  in  diameter. 
Air-pump  42  inches  in  diameter  by  5  feet  Btroko  of  piston.  Conden- 
sers, Pirsson's  fresh  water,  having  24,000  square  feet  of  surface.  Dia- 
meter of  tubes,  j-inch,  of  No.  17  wire  gauge. 

Accommodations — Cabin  passengers,  350  ;  2d  cabin,  200  ;  Steer- 
age passengers,  1000.  Freight,  800  tons  measurement.    C.  H.  H. 
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On  the  Manufacture  of  Malleable  Iron  and  Steel* 
By  Mr.  Henry  Bessemer. 

[From  a  Paper  read  before  the  Institution  of  Chril  Kuginaere,  London.] 

Attention  was  directed,  in  the  early  part  of  the  Paper,  to  the  ordi- 
nary mode  of  manufacturing  iron  by  the  puddling  process;  in  the 
course  of  which  the  iron,  after  it  "came  to  nature,"  was  gathered  into 
balls,  and  was  then  removed,  as  quickly  as  possible,  to  the  squeezer, 
where  much  of  the  fluid  scoria,  with  other  mechanically  mixed  impu- 
rities, was  driven  out,  leaving  a  mass  or  billet  of  iron,  composed  of  thou- 
sands of  separate  fragments  of  metal,  the  entire  surface  of  every  one  of 
which  was,  more  or  less,  coated  with  dry  oxide,  or  fluid  silicate  of  the 
oxide  of  iron.  The  great  pressure  exerted  by  the  squeezer  sufficed  to 
so  far  remove  the  fluid  coating  of  the  contiguous  particles  as  to  bring 
their  surfaces  into  actual  contact,  and  consequently  to  effect  an  union 
at  such  parts.  But  the  whole  of  the  matter  thus  displaced  could  not 
find  its  way  between  the  interstices  of  the  mass,  and  therefore  it  became 
locked  in  its  numerous  cavities,  producing  points  of  weakness  and  sepa- 
ration in  the  metal.  No  amount  of  after  working,  or  rolling,  could  wholly 
displace  the  portions  of  cinder,  dry  oxide  of -iron,  and  of  sand,  which 
thus  became  mixed  up  with  and  were  diffused  throughout  the  mass, 
causing  flaws  and  cracks  in  the  iron,  all,  more  or  less,  objectionable. 

Now,  if  these  imperfections  were  the  natural  and  inevitable  conse- 
quences of  the  conditions  under  which  malleable  iron  was  at  present 
produced,  it  followed  that  defects  of  a  similar  character  must  also  of 
necessity  exist  in  steel,  produced  by  the  puddling  process.  The  gran- 
ular condition  of  the  metal  and  its  exposure  to  heat  and  oxygen,  could 
not  fail,  in  both  cases,  to  oxidize  the  entire  surfaces  of  the  numerous 
molecules  to  be  united  into  one  mass ;  the  admixture  of  scoria  and  other 
matters,  from  the  furnace,  was  equally  certain  to  result ;  and  also  the 
difficulty  of  bringing  each  particle  of  the  metal  to  the  same  degree  of 
decarbonization  and  refinement  existed  as  in  the  making  of  iron,  with 
the  additional  inconvenience  arising  from  some  portions  of  the  metal 
becoming  entirely  decarbonized,  and  being  converted  into  soft  mallea- 
ble iron. 

Iron  thus  presented  a  most  unfavorable  contrast  with  the  other  mal- 
leable metals,  all  of  which  were  free  from  sand  or  scoria ;  they  had  no 
hard  and  soft  parts,  and  required  no  welding  together  of  separate 
molecules,  but  they  were  perfectly  homogeneous,  and  free  from  all  me- 
chanical admixture  with  foreign  substances.  Gold,  silver,  copper,  zinc, 
tin,  and  lead,  owed  this  valuable  exemption  from  the  defects  univer- 
sally found  in  puddled  iron,  simply  to  the  fact  that  they  were  purified 
and  refined  in  a  fluid  state,  and  while  still  fluid  were  formed  into  in- 

fots,  whereby  the  cohesion  of  every  particle  in  the  mass  was  insured, 
f,  then,  the  refining  of  other  malleable  metals,  while  in  a  fluid  state, 
and  their  formation  into  cast  ingots,  rendered  all  such  metals  more 
sound  and  homogeneous  than  iron,  while  it  did  not  lessen  their  extreme 
ductility,  why  should  iron  for  ever  remain  an  exception  to  the  general 

•  From  the  Loud.  Artliao,  July,  ISM. 
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rule  ?  It  might  bo  truly  answered,  that  hitherto  the  excessively  high 
temperature  required  to  fuse  and  to  maintain  pure  iron  in  a  fluid  state, 
had  interposed  an  insuperable  barrier,  for  the  highest  heat  of  the  fur- 
naces only  sufficed  to  show  that  fluidity  was  a  possible  condition  of  that 
metal. 

It  need  not,  therefore,  be  a  matter  of  surprise,  that  when  Mr.  Bes- 
semer first  proposed  to  convert  crude  pig  iron  into  malleable  iron, 
while  in  a  fluid  state,  and  to  retain  the  fluidity  of  the  metal,  for  a  suffi- 
cient time  to  admit  of  its  being  cast  into  moulds,  without  the  employ- 
ment of  any  fuel  in  the  process,  his  proposition  was  looked  upon  by 
many  as  a  chimera,  or  as  the  mere  day  dream  of  an  enthusiast ;  but  it 
was  nevertheless  fully  recognised  and  supported  by  many  of  the  scien- 
tific men  of  the  day.  The  same  deep  conviction  of  the  truth  on  which 
the  new  process  was  based,  and  which  led  Mr.  Bessemer  to  bring  it 
before  the  British  Association,  in  1856,  had  since  determined  him  (in 
spite  of  the  opinions  then  pronounced  against  the  process)  to  pursue 
one  undeviating  course  until  the  present  time,  and  to  remain  silent  for 
years,  under  the  expressed  doubts  of  those  who  predicted  its  failure, 
rather  than  again  bring  forward  the  invention  until  it  had  been  prac- 
tically and  commercially  worked^  and  there  had  been  produced  by  it 
both  iron  and  steel,  of  a  quality  which  could  not  be  surpassed  by  any 
iron  or  steel  made  by  the  tedious  and  expensive  process  now  in  gene- 
ral use. 

The  want  of  success  which  attended  some  of  the  early  experiments 
was  erroneously  attributed,  by  some  persons,  to  the  "burning"  of  the 
metal,  and  by  others  to  the  absence  of  cinder,  and  to  the  crystalline 
condition  of  cast  metal.  It  was  almost  needless  to  say,  that  neither  of 
the  causes  assigned  had  any  thing  to  do  with  the  failure  of  the  process, 
in  those  cases  where  failure  had  occurred.  Chemical  investigation  soon 
pointed  out  the  real  source  of  difficulty.  It  was  found  that,  although 
the  metal  could  be  wholly  decarbonized,  and  the  silicum  be  removed, 
the  quantity  of  sulphur  and  of  phosphorus  was  but  little  affected ;  and 
us  different  samples  were  carefully  analyzed,  it  was  ascertained  that 
red  shortness  was  always  produced  by  sulphur,  when  present  to  the 
extent  of  ^th  per  cent.,  and  that  cold  shortness  resulted  from  the 
presence  of  a  like  quantity  of  phosphorus;  it,  therefore,  became  neces- 
sary to  remove  those  substances.  Steam  and  pure  hydrogen  gas  were 
tried,  with  more  or  less  success,  in  the  removal  of  sulphur,  and  various 
fluxes,  composed  chiefly  of  silicates  of  the  oxide  of  iron  and  manganese, 
were  brought  in  contact  with  the  fluid  metal,  during  the  process,  and  the 
quantity  of  phosphorus  was  thereby  reduced.  Thus  many  months  were 
consumed  in  laborious  and  expensive  experiments ;  consecutive  steps 
in  advance  were  made,  and  many  valuable  facts  were  elicited.  The 
successful  working  of  some  of  the  higher  qualities  of  pig  iron  caused  a 
total  change  in  the  process,  to  which  the  efforts  of  Messrs.  Bessemer 
and  Longsdon  were  directed.  It  was  determined  to  import  some  of  the 
best  Swedish  pig  iron,  from  which  steel  of  excellent  quality  was  made, 
and  tried  for  almost  all  the  uses  for  which  steel  of  the  highest  class 
was  employed.  It  was  then  decided  to  discontinue,  for  a  time,  all  fur- 
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ther  experiments,  and  to  erect  steel  works  at  Sheffield,  for  the  express 
purpose  of  fully  developing  and  working  the  new  process  commercially, 
and  thus  to  remove  the  erroneous  impressions  so  generally  entertained 
in  reference  to  the  Bessemer  process. 

In  manufacturing  tool  steel  of  the  highest  quality  it  was  found  prefer- 
able, for  several  reasons,  to  use  the  best  of  Swedish  pig  iron,  and,  when 
converted  into  steel  by  the  Bessemer  process,  to  pour  the  fluid  steel 
into  water,  and  afterwards  to  re-melt  the  shotted  metal  in  a  crucible, 
as  at  present  practised  in  making  blister  steel,  whereby  the  small  in- 
gots required  for  this  particular  article  were  more  perfectly  and  more 
readily  made. 

It  was  satisfactory  to  know  that  there  existed  in  this  country  vast, 
and,  apparently,  inexhaustible  beds  of  the  purest  ores,  fitted  for  the 
process.  Of  the  hematite  alone,  970,000  tons  were  raised  annually,  and 
this  quantity  might  be  doubled  or  trebled,  whenever  a  demand  arose. 
It  was  from  the  hematite  pig  iron,  made  at  the  Workington  Iron 
Works,  that  most  of  the  larger  samples  of  iron  and  steel  exhibited  were 
made.  About  1  ton  13  cwt.  of  ore,  costing  10s.  per  ton,  would  yield 
1  ton  of  pig  metal,  with  60  per  cent,  less  lime,  and  20  per  cent,  less 
fuej,  than  were  generally  consumed  when  working  inferior  ores ;  while 
the  furnaces  using  this  ore  alone  yielded  from  220  to  240  tons  per 
week,  instead  of,  say  160  to  180  tons  per  week  when  working  with 
common  iron-stone.  The  Cleator  Moor,  the  Weardale,  and  the  Forest 
of  Dean  Iron  Works,  also  produced  an  excellent  metal  for  this  pur- 
pose. 

The  form  of  converting-vessel,  which  had  been  found  most  suitable, 
somewhat  resembled  the  glass  retort  used  by  chemists  for  distillation. 
It  was  mounted  on  axes,  and  was  lined  with  "  ganister,"  or  road  drift, 
which  lasted  during  the  conversion  of  thirty  or  forty  charges  of  steel, 
and  was  then  quickly  and  cheaply  repaired  or  renewed.  The  vessel 
was  brought  into  an  inclined  position,  to  receive  the  charge  of  crude 
iron,  during  which  time  the  tuyeres  were  above  the  surface  of  the  me- 
tal. As  soon  as  the  whole  charge  was  run  in,  the  vessel  was  moved  on 
its  axes,  so  as  to  bring  the  tuyeres  below  the  level  of  the  metal,  when 
the  process  was  at  once  brought  into  full  activity,  and  twenty  small, 
though  powerful  jets  of  air  sprung  upwards  through  the  fluid  mass; 
the  air  expanding  in  volume,  divided  itself  into  globules,  or  burst  vio- 
lently upwards,  carrying  with  it  a  large  quantity  of  the  fluid  metal, 
which  again  fell  back  into  the  burning  mass  below. 

The  oxygen  of  the  air,  appeared  in  this  process,  first  to  produce  the 
combustion  of  the  carbon  contained  in  the  iron,  and  at  the  same  time 
to  oxidize  the  silicum,  producing  silicic  acid,  which  uniting  with  the 
oxide  of  iron,  obtained  by  the  cumbustion  of  a  small  quantity  of  me- 
tallic iron,  thus  produced  a  fluid  silicate  of  the  oxide  of  iron  or  "  cin- 
der," which  was  retained  in  the  vessel,  and  assisted  in  purifying  the 
metal.  The  increase  of  temperature  which  the  metal  underwent,  and 
which  seemed  so  disproportionate  to  the  quantity  of  carbon  and  iron 
consumed,  was  doubtless  owing  to  the  favorable  circumstances  under 
which  combustion  took  place.  There  was  no  intercepting  material  to 
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absorb  the  heat  generated,  and  to  prevent  its  being  taken  np  by  the 
metal,  for  heat  was  evolved  at  thousands  of  points,  distributed  through- 
out the  fluid,  and  when  the  metal  boiled,  the  whole  mass  rose  far  above 
its  natural  level,  forming  a  sort  of  spongy  froth,  with  an  intensely  vivid 
combustion  going  on  in  every  one  of  its  numberless,  ever-changing 
cavities.  Thus,  by  the  mere  action  of  the  blast,  a  temperature  was 
attained  in  the  largest  masses  of  metal,  in  ten  or  twelve  minutes, 
that  whole  days  of  exposure  in  the  most  powerful  furnace  would  fail  to 
produce. 

The  amount  of  decarbonization  of  the  metal  was  regulated,  with 
great  accuracy,  by  a  metre,  which  indicated  on  a  dial  the  number  of 
cubic  feet  of  air  that  had  passed  through  the  metal ;  so  that  steel  of 
any  quality  or  temper  could  be  obtained  with  the  greatest  cortainty. 
As  soon  as  the  metal  had  reached  the  desired  point  (as  indicated  by 
the  dial),  the  workmen  moved  the  vessel,  so  as  to  pour  out  the  fluid 
malleable  iron,  or  steel,  into  a  founder's  ladle,  which  was  attached  to 
the  arm  of  a  hydraulic  crane,  so  as  to  be  brought  readily  over  the 
moulds.  The  ladle  was  provided  with  a  fire-clay  plug  at  the  bottom, 
the  raising  of  which,  by  a  suitable  lever,  allowed  the  fluid  metal  to 
descend  in  a  clear  vertical  stream  into  the  moulds.  When  the  first 
mould  was  filled,  the  plug  valve  was  depressed,  and  the  metal  was  pre- 
Tented  from  flowing  until  the  casting  ladle  was  moved  over  the  next 
mould,  when  the  raising  of  the  plug  allowed  this  to  be  filled  in  a  simi- 
lar manner,  and  so  on,  until  all  the  moulds  were  filled. 

The  casting  of  large  masses  of  a  perfectly  homogeneous  malleable 
metal  into  any  desired  form  rendered  unnecessary  the  tedious,  expen- 
sive, and  uncertain  operation  of  welding  now  employed  wherever  large 
masses  were  required.  The  extreme  toughness  and  extensibility  of  the 
Bessemer  iron  was  proved  by  the  bending  of  cold  bars  of  iron,  3  ins. 
square,  under  the  hammer  into  a  close  fold,  without  the  smallest  per- 
ceptible rupture  of  the  metal  at  any  part;  the  bar  being  extended  on 
the  outside  of  the  bend  from  12  inches  to  16 J  inches,  and  being  com- 
pressed on  the  inside  from  12  inches  to  7 \  ins.,  making  a  difference  in 
length  of  9£  ins.  between  what,  before  bending,  were  the  two  parallel 
sides  of  a  bar  3  ins.  square.  An  iron  cable,  consisting  of  four  strands 
of  round  iron,  1J  ins.  diameter,  was  so  closely  twisted,  while  cold,  as 
to  cause  the  strands  at  the  point  of  contact  to  be  permanently  imbed- 
ded into  each  other.  Each  of  these  strands  had  elongated  12 J  inches 
in  a  length  of  4  ft.,  and  had  diminished  one-tenth  of  an  inch  in  diam- 
eter, throughout  their  whole  length.  There  were  also  exhibited  some 
steel  bars,  2  ins.  square,  and  2  ft.  6  ins.  in  length,  twisted  cold  into  a 
spiral,  the  angles  of  which  were  about  45  degrees ;  and  some  round  steel 
bars,  2  ins.  in  diameter,  bent  cold  under  the  hammer,  into  the  form  of 
an  ordinary  horse-shoe  magnet,  the  outside  of  the  bend  measuring  5 
ins.  more  than  the  inside. 

The  steel  and  iron  boiler  plates,  left  without  shearing,  and  with  their 
ends  bent  over  cold,  also  afforded  ample  evidence  of  the  extreme 
tenacity  and  toughness  of  the  metal;  while  the  clear  even  surface  of 
the  railway  axle  and  piece  of  malleable  iron  ordnance  were  examples 


Digitized  by  Google 


394  Mechanics,  Physics,  and  Chemistry. 

of  the  perfect  freedom  from  cracks,  flaws,  or  hard  veins,  which  formed 
so  distinguishing  a  characteristic  of  the  new  metal.  The  tensile  strength 
of  this  metal  was  not  less  remarkable,  as  the  several  samples  of  steel 
tested  in  the  proving-machine,  at  Woolwich  Arsenal,  bore,  according 
to  the  reports  of  Colonel  Eardley-Wilmot,  R.  A.,  a  strain  varying  from 
150,000  lbs.  to  102,000  lbs.  on  the  square  inch,  and  four  samples  of 
iron  boiler-plate  from  68,314  lbs.  to  73,100  lbs;  while,  according  to 
the  published  experiments  of  Mr.  W.  Fairbairn,  Staffordshire  plates 
bore  a  mean  strain  of  45,000  lbs.,  and  Low  Moor  and  Bowling  plates, 
a  mean  of  57,120  lbs.  per  square  inch. 

There  was  also  another  fact  of  great  importance  in  a  commercial 
point  of  view.  In  the  manufacture  of  plates  for  boilers  and  for  ship- 
building, the  cost  of  production  increased  considerably  with  the  increase 
of  weight  in  the  plate  ;  for  instance,  the  Low  Moor  Iron  Company  de- 
manded jC22  per  ton  for  plates  weighing  2J  cwt.  each,  but  if  the  weight 
exceeded  5  cwt.,  then  the  price  rose  from  X22  to  £37  per  ton.  Now, 
with  cast  ingots,  such  as  the  one  exhibited,  and  from  which  the  sample 
plates  Avere  made,  it  was  less  troublesome,  less  expensive,  and  less 
wasteful  of  material,  to  make  plates  weighing  from  10  to  20  cwt.  than 
to  produce  smaller  ones,  and  indeed  there  could  be  but  little  doubt  that 
large  plates  would  eventually  be  made  in  preference,  and  that  those 
who  wanted  small  plates  would  have  to  cut  them  from  the  large  ones. 
A  moment's  reflection  would  therefore  show  the  great  economy  of  the 
new  process,  in  this  respect ;  and  when  it  was  remembered  that  every 
riveted  joint  in  a  plate  reduced  the  ultimate  strength  of  each  100  lbs. 
to  70  lbs.,  the  great  value  of  long  plates  for  girders  and  for  ship-build- 
ing would  be  fully  appreciated. 

At  a  time  when  the  manufacture  of  ordnanco  occupied  so  large  a 
share  of  public  attention,  it  was  interesting  briefly  to  point  out  the 
great  facility  winch  the  Bessemer  process  afforded  of  forming  masses, 
both  of  malleable  iron  and  of  steel,  of  a  size  suitable  for  the  heaviest 
ordnance,  without  any  welding  together  of  separate  slabs,  or  the  more 
costlier  mode  of  building  up  the  gun  with  pieces  accurately  turned  and 
fitted  together.  Many  attempts  have  been  mado  to  produce  wrought 
iron  ordnance,  and  this  object  had  been  successfully  accomplished  in 
the  case  of  the  large  gun  produced  at  the  Mersey  forge.  But,  however 
perfect  this  one  gun  might  be,  the  time  required  to  make  it,  and  its  im- 
mense cost,  manifestly  rendered  it  still  a  great  desideratum  to  produce 
guns  rapidly  and  cheaply  of  a  material  equal  to  or  greater  in  tensile 
strength  than  wrought  iron,  and,  if  possible,  free  from  the  liability 
which  that  material  had  to  flaws  and  to  deterioration,  during  its  long 
exposure  to  a  welding  heat.  It  was  believed  that  the  Bessemer  pro- 
cess supplied  this  desideratum,  as  masses  of  cast  malleable  metal  could 
be  produced  of  10  to  20  tons  in  weight  in  a  single  piece,  and  two  or 
three  such  pieces  might  be  conveniently  made  by  the  same  apparatus 
in  one  day.  The  metal  so  made  might  be  either  soft  malleable  iron  or 
soft  steel.  In  order  to  prove  the  extreme  toughness  of  such  iron,  and 
the  strain  to  which  it  might  be  subjected  without  bursting,  several  cast 
and  hammered  cylinders  were  placed  cold  under  the  steam-hammer, 
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and  were  crushed  down  without  the  least  tearing  of  the  metal,  as  was 
shown  by  the  samples  exhibited.  These  cylinders  were  drawn  from  a 
round  cast  iron  ingot  of  only  2  ins.  greater  diameter  than  the  finished 
cylinder,  and  in  the  precise  way  in  which  a  gun  would  be  treated;  they 
might,  therefore,  be. considered  as  short  sections  of  an  ordinary  Im- 
pounder field-piece.  The  tensile  strength  of  the  samples,  as  tested  at  the 
Royal  Arsenal,  was  64,566  lbs.  per  sq.  in.,  while  the  tensile  strength  of 
pieces  cut  from  the  Mersey  gun  gave  a  mean  of  50,624  lbs.  longitudi- 
nally, and  43,339  lbs.  across  the  grain  ;  thus  showing  a  mean  of  17,550 
lbs.  per  sq.  in.  in  favor  of  the  Bessemer  iron. 

If  it  was  desired  to  produce  ordnance  by  merely  casting  the  metal, 
the  ordinary  founding  process  might  be  employed  with  the  simple  dif- 
ference, that  the  iron,  instead  of  running  direct  from  the  melting  fur- 
nace into  the  mould,  must  first  be  run  into  the  converting  vessel,  where 
in  ten  minutes  it  would  become  steel,  or  malleable  iron,  as  was  desired, 
aDd  the  casting  might  then  take  place  as  in  the  ordinary  manner.  The 
small  piece  of  ordnance  exhibited  served  to  illustrate  this  import- 
ant manufacture ;  and  it  was  interesting,  in  consequence  of  its  being 
the  first  gun  that  was  ever  made  in  malleable  iron  without  a  weld  or 
joint.  The  importance  of  this  fact  would  be  enhanced  when  it  was 
known  that  conical  masses  of  this  pure  tough  metal,  of  from  5  to  10 
tons  in  weight,  could  be  produced  at  Woolwich  at  a  cost  not  exceeding 
£Q  12s.  per  ton,  inclusive  of  the  cost  of  pig  iron,  remelting,  waste  in 
the  process,  labor,  and  engine  power.  The  conical  ingots  being  cast 
in  iron  moulds,  the  great  delay  in  moulding  in  loam  would  be  avoided; 
and  as  the  iron  moulds  employed  might  be  removed  from  the  casting- 
pit  within  an  hour  after  the  metal  had  been  poured  into  them,  the 
tedious  interval  of  three  days  now  required  by  the  cast  iron  guns  be- 
fore removal  would  be  also  avoided,  thus  immensely  increasing  the 
capabilities  of  the  foundry. 

If  it  was  assumed  that  these  advantages  were  about  equal  to  the  cost 
of  hammering  the  cast  ingot,  then,  by  this  process,  it  would  be  prac- 
ticable to  produce  guns  of  any  size,  in  hammered  cast  steel,  or  mallea- 
ble iron,  ready  for  the  boring  mill,  at  about  the  same  cost  as  the  cast 
iron  guns  now  in  use ;  but  if  the  weight  of  the  guns  could  be  reduced 
by  20  or  25  per  cent.,  in  consequence  of  their  superior  strength,  then 
an  actual  saving  in  that  proportion  would  be  effected  in  the  first  cost 
of  every  gun  so  made.  These  important  facts  had  been  laid  before  the 
government,  and  their  advantages  were  stated  to  be  fully  appreciated 
bv  Colonel  Eardley-Wilmot,  the  Superintendent  of  the  Royal  Gun 
I&ctories,  who  had  evinced  a  great  interest  in  the  progress  of  the  in- 
vention from  its  earliest  date,  and  to  whose  kindness  the  author  was 
indebted  for  the  many  valuable  trials  of  the  tensile  strength  of  the 
various  samples  of  metal  that  have  been  submitted  for  investigation. 

It  would  be  interesting  to  those  who  were  watching  the  advancement 
of  the  new  process  to  know  that  it  was  already  rapidly  extending  itself 
over  Europe.  The  firm  of  Daniel  Elfstrand  &  Co.,  of  Edsken,  who 
were  the  pioneers  in  Sweden,  had  now  made  several  hundred  tons  of 
excellent  steel  by  Bessemer's  process.  Another  large  manufactory  had 
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since  been  started  in  their  immediate  neighborhood,  and  three  other 
companies  were  also  making  arrangements  to  use  the  process.  The 
authorities  in  Sweden  had  fully  investigated  the  whole  process,  and  had 
pronounced  in  favor  of  it.  The  large  steel  circular  saw  plate  exhibited 
was  made  by  Mr.  Giiranson,  of  Gcflie,  in  Sweden,  the  ingot  being  cast 
direct  from  the  fluid  metal,  within  fifteen  minutes  of  its  leaving  the 
blast  furnace.  In  France,  the  process  has  been  for  some  time  carried 
on  by  the  old  established  firm  of  James  Jackson  &  Son,  at  their  steel 
works,  near  Bordeaux.  This  firm  was  about  to  manufacture  puddled 
steel  on  a  large  scale.  They  had  already  got  a  puddling  furnace  erect- 
ed and  in  active  operation,  when  their  attention  was  directed  to  the 
Bessemer  process,  the  apparatus  for  which  was  put  up  at  their  works 
last  year ;  and  they  were  now  extending  their  field  of  operations  by 
putting  up  more  powerful  apparatus  at  the  blast  furnaces  in  the  Landes. 
There  were  also  four  other  blast  furnaces  in  the  south  of  France  in 
course  of  erection,  for  the  express  purpose  of  carrying  out  the  new 
process. 

The  irons  of  Algeria  and  Saxony  had  produced  steel  of  the  highest 
quality. 

Belgium  was  not  much  behind  her  neighbors ;  the  process  was  now 
being  carried  into  operation  at  Liege,  where  excellent  steel  had  been 
made  from  the  native  coke  iron;  while  in  Sardinia  preparations  were 
also  being  made  for  working  the  system.  Russia  had  sent  to  London 
an  engineer  and  a  professor  of  chemistry  to  report  on  the  process,  and 
Professor  Muller,  of  Vienna,  and  M.  Dumas  and  others  from  Paris, 
had  visited  Sweden,  to  inspect  and  report  on  the  working  of  the  new 
system  in  that  country. 

The  Bessemer  process  might  therefore  be  now  fairly  considered  an 
accomplished  commercial  fact,  and  in  a  country  like  England,  where 
the  manufacture  of  iron  and  steel  formed  so  important  a  branch  of  the 
national  industry,  and  was  so  necessary  an  element  in  all  the  great 
manufacturing  operations,  it  must  be  admitted  that  an  impartial  ex- 
amination of  the  new  system  was  of  the  highest  importance,  not  only 
to  those  immediately  concerned  in  the  production  of  malleable  iron 
and  steel,  but  to  the  country  generally. 

That  the  process  admitted  of  further  improvement,  and  of  a  vast 
extension  beyond  its  present  limits,  the  author  had  no  doubt ;  but  those 
steps  in  advance  would,  he  imagined,  result  chiefly  from  the  experience 
gained  in  the  daily  commercial  working  of  the  process,  and  would  most 
probably  be  the  contributions  of  the  many  practical  men  who  might 
be  engaged  in  carrying  on  the  manufacture  of  iron  and  steel  by  this 
system.  Hitherto  the  process  had  been  brought  into  its  present  prac- 
tical and  commercial  state,  without  recourse  to  any  of  the  numerous 
inventions  which  were  supposed  by  the  several  authors  to  be  essential 
to  the  success  of  the  system;  but  any  real  improvement  that  might  be 
brought  forward  would  be  cordially  received  and  encouraged. 
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Jensen's  Marine  Engine  Governor.* 

At  the  Institution  of  Mechanical  Engineers,  on  Wednesday,  the  4th 
of  May,  a  paper  was  read  by  Mr.  Henry  Maudslay,  descriptive  of  this 
apparatus,  the  object  of  which  is  to  prevent  the  engine  from  running 
off  at  an  excessive  speed,  when  the  resistance  of  the  water  is  suddenly 
removed  by  the  pitching  or  rolling  motion  of  the  vessel  in  stormy 
weather.  This  governor  consists  of  a  cylinder,  a,  at  the  bottom  of 
which  a  communication  or  opening,  B,  is  made  through  the  side  of  the 
vessel,  as  near  as  possible  to  the  propeller  or  paddle  wheel ;  in  this 


cylinder  a  piston,  c,  works,  attached  to  the  piston  rod,  D,  which  is 
connected  by  means  of  bell-cranks,  £,  and  rods,  f,  with  the  spanner 
or  lever  arm,  g,  of  the  throttle  valve  in  the  steam-pipe  of  the  engine. 
When  the  motion  of  the  vessel  causes  the  propeller  to  be  less  deeply 
immersed,  the  pressure  of  water  in  the  cylinder,  A,  is  diminished,  the 
piston,  c,  of  which  is  forced  down  by  the  spring  above,  thereby  clos- 
ing the  throttle  valve  to  the  required  extent,  and  preventing  the  speed 
of  the  engine  from  increasing;  also,  when  the  propeller  is  more  deeply 
immersed,  the  pressure  in  the  cylinder,  A,  is  increased,  and  raises  the 
piston,  c,  opening  the  throttle  valve,  and  admitting  more  steam  to  the 
engine,  so  as  to  maintain  the  required  speed :  the  object  being  to  con- 
trol the  speed  of  the  engine  before  it  has  time  to  sensibly  change, 
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instead  of  waiting  for  a  change  to  bring  the  governor  into  action.  Fig. 
1  is  a  view  of  the  apparatus  as  applied  to  a  vessel ;  the  apparatus  is 
shown  in  Fig.  2  detached  and  to  an  enlarged  scale. 


The  Origin  of  the  Electric  Telegraph* 

Br.  Hamel,  of  the  Imperial  Academy  of  Sciences  at  St.  Petersburg, 
who  has  communicated  to  that  Academy  the  results  of  his  laborious 
researches  regarding  the  early  history  of  the  Electric  Telegraph, 
shows  how  the  construction  of  the  very  first  telegraph,  worked  by  a 
galvanic  battery,  originated. 

On  the  Cth  of  August  of  this  year,  it  will  be  just  half  a  century 
since  it  was  completed  at  Munich,  in  Bavaria.  It  appears  that  an 
event  in  connexion  with  the  war  brought  on  by  Austria  against  France 
fifty  years  ago,  in  1809,  caused  the  galvanic  telegraph  to  be  invented 
and  made. 

The  Austrian  army  had  on  the  9th  of  April  in  that  year  begun  to 
cross  the  river  Inn,  and  to  enter  Bavaria.  King  Maximilian  had  hardly 
been  informed  of  this,  when  he,  on  the  11th,  with  his  family,  in  all 
haste,  retired  from  Munich  to  the  western  frontier  of  his  kingdom, 
to  the  town  of  Dillingen. 

He  took  with  him  Baron  von  Montgelas,  who  was  at  the  head  of 
two  of  the  most  important  branches  of  administration  in  Bavaria,  the 
Foreign  and  Home  Departments. 

By  means  of  the  line  of  Chappe's  optico-mechanical  telegraphs, 
established  all  the  way  from  the  French  frontier  to  Tar  is,  the  Empe- 
ror Napolean  I.  got  there  the  information  of  the  Austrian  army  having 
entered  Bavaria  much  sooner  than  it  had  been  thought  possible  by  the 
Bavarians,  namely  on  the  12th,  and  he,  without  delay,  departed  from 
Paris  for  Bavaria  on  the  way  to  his  army.  He  came  so  totally  unex- 
pected to  Dillingen,  that  he  found  King  Maximilian  in  bed. 

There  is  no  doubt  that,  to  the  speedy  arrival  of  the  Emperor  Napo- 
lean I.  in  the  midst  of  his  army,  Bavaria  owed  its  deliverance  from 
the  Austrians.  Munich  had  been  already,  on  the  16th  of  April,  oc- 
cupied by  the  Austrian  General  Jellachich,  but  he  was  in  less  than  a 
week  after,  on  the  22d,  obliged  to  withdraw,  and  King  Maximilian 
was  again  able  to  enter  into  his  capital. 

This  event,  so  vitally  important  for  Bavaria  and  Munich,  must  there 
have  directed  a  special  attention  to  the  utility  of  telegraphs. 

Baron  Montgelas  had  been  witness  of  the  surprise  caused  by  the 
French  Emperor's  unexpected  arrival  at  Dillingen.  Under  his  exten- 
sive administration  was  also  the  Munich  Academy  of  Sciences.  Dr. 
Samuel  Thomas  von  Soemmerring,  the  well  known  anatomist  and  phy- 
siologist, who  had  been  since  1805  a  member  of  that  Academy,  was 
from  time  to  time  invited  to  come  to  dine  with  the  minister  Montgelas 
at  Bogenhausen,  near  Munich,  where  he  lived.  This  was  the  case  on 
the  5th  of  July,  1809,  when  the  minister  expressed  to  him  the  wish  to 
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get  from  the  Academy  of  Sciences  proposals  for  telegraphs,  having, 
it  is  to  be  supposed,  in  view  no  other  but  improved  optical  or  mechan- 
ical telegraphs. 

Soemmerring,  who  had,  like  Humboldt,  very  early  paid  attention 
to  galvanism,  in  hopes  of  being  able  to  make  its  study  useful  to  clear 
up  some  of  the  most  mysterious  portions  of  physiology,  and  who  also 
had  now  closely  followed  and  noted  the  brilliant  chemical  discoveries 
made  by  Davy  with  the  galvanic  battery  in  the  laboratory  of  the  Royal 
Institution  in  London,  at  once  resolved  to  try  whether  the  evolution 
of  gases  from  the  decomposition  of  water  by  the  action  of  the  galvanic 
current  might  not  be  applied  to  telegraphic  purposes. 

From  the  time  of  the  above  mentioned  dinner  at  the  minister's,  he 
gave  himself  no  rest  in  his  endeavors  to  construct  a  galvano-chcmical 
telegraph. 

On  the  6th  of  August  he  considered  the  object  of  his  ardent  desire 
attained.  Ho  noted  that  day :  "  Tried  the  entirelv  finished  instrument, 
which  completely  answers  my  expectations."  lie  was  then  able  to 
work  with  the  telegraph  he  had  invented  through  724  feet  of  wire. 
Twelve  days  later  he  telegraphed  through  no  less  than  2000  feet,  and 
on  the  29th  of  August,  he  exhibited  his  telegraph  in  action  before  a 
meeting  of  the  Academy  of  Sciences. 

He  now  wished  to  send  his  instrument  to  the  National  Institute  in 
Paris.  On  the  4th  of  November,  the  chief  surgeon  of  the  French 
army,  Dominique  Jean  Larrey,  with  whom  Soemmerring  had  been  long 
acquainted,  came  to  Munich  on  his  way  to  Paris  from  the  army,  after 
the  battles  of  Aspern,  Esslingen,  and  particularly  at  Deutsch  Wagram. 
where  Napoleon  I.  had  on  the  field  created  him  a  Baron.  Larrey  most 
readily  offered  to  take  the  telegraph  with  him,  and  even  assisted  at 
the  packing  of  it. 

After  his  departure,  Soemmerring  composed  a  French  memoir,  de- 
scribing his  invention,  which  he  forwarded  to  Larrey,  in  Paris,  with 
a  letter,  wherein  he  expressed  his  hope  that  ho  would  also  exhibit  the 
telegraph  to  the  Emperor. 

Dr.  Ilamel  has  ascertained  in  Paris,  that  Larrey  presented  Soem- 
merring's  telegraph  to  the  Institute  on  the  4th  of  December  (1809), 
and  that  Biot,  Carnot,  Charles  and  Monge  were  appointed  to  report 
on  it. 

Soemmerring  to  his  great  delight,  succeeded  in  accomplishing  on 
the  23d  of  August,  1810,  his  very  ingenious  mechanical  contrivance 
for  causing  the  gas  bubbles  rising  from  the  wire-points  in  the  water 
to  ring  an  alarm  bell. 

Ten  days  previous  to  that,  on  the  13th  of  August,  Baron  Schilling, 
then  attached  to  the  Russian  Mission  at  Munich,  saw  for  the  first  time 
Soemmerring's  telegraph.  He  became  enthusiastically  fond  of  the 
new  art  of  signalizing,  which  promised  to  become  so  all-important,  and 
he  directed  the  attention  of  many  other  persons  to  it.  In  1811  he  in- 
troduced to  Soemmerring,  Colonel  Count  Jeroslas  Potocky,  who  took 
a  telegraph  made  for  him  to  Vienna,  and  exhibited  it  on  the  1st  of 
July  to  the  Emperor  Francis  L,  in  the  presence  of  the  Empress  and 
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the  Archdukes  Charles  and  John.  His  Majesty  expressed  the  wish 
to  have  a  telegraphic  communication  established  between  Vienna,  and 
his  country  palace  Laxcnburg,  a  distance  of  nine  miles.  Baron  Schil- 
ling was,  as  stated  in  the  Journal  a  short  time  since,*  the  medium  by 
which  the  British  Envoy  and  Minister  Plenipotentiary  at  Munich,  the 
Ilonorable  Frederic  James  Lamb,  brother  to  Lady  Palmerston,  and 
subsequently  the  second  Lord  Melbourne,  on  the  12th  of  July,  1816, 
witnessed  experiments  with  Soemmerring's  instrument,  being  the  first 
Englishman  who  ever  saw  a  galvanic  telegraph. 

Again,  Baron  Schilling  was  the  person  who,  at  a  later  period,  made 
in  St.  Petersburg  the  first  electro-magnetic  telegraph,  which  he,  in 
1835,  two  years  before  his  death,  exhibited  to  the  meeting  of  the  Ger- 
man naturalists  at  Bonn.  Dr  Ilamel  has  explained  to  the  St.  Petersburg 
Academy,  in  detail,  how  Baron  Schilling's  telegraphic  contrivance 
found,  in  1830,  its  way  from  the  borders  of  the  Rhine  to  England, 
and  so  gave  the  impulse  to  the  spreading  of  that  most  wonderful  ap- 
plication of  science,  by  means  of  which,  ere  long,  all  inhabited  parts 
of  the  globe  will  be  put  in  telegraphic  intercommunication. 

*  Journal  of  the  Society  of  Art*,  Vol.  VII,  p.  235. 


An  improved  method  of  effecting  the  separation  of  the  fibres  of  wood,  for 
the  manufacture  of  paper  therefrom,  which  is  aho  applicable  to  the 
separation  of  the  fibres  of  flax  or  other  substances  for  the  manvfac' 
ture  of  textile  fabrics,  and  also  to  the  separation  of  other  substances 
for  similar  or  other  purposes, — being  a  Communication.  Patented 
by  William  Edward  Newton.*  Dated  London,  June  21st,  1858. 

It  is  well  known  that  the  fibres  of  most  kinds  of  wood  are  arranged 
in  the  form  of  very  minute  tubes,  in  which  the  sap  circulates.  Now 
the  improved  method  of  separating  these  fibres,  constituting  this 
invention,  consists  in  subjecting  the  wood,  while  in  a  strong  cylinder 
or  box,  to  the  action  of  steam,  air,  gas,  hot  water,  or  other  fluid,  under 
a  high  pressure,  for  the  purpose  of  charging  its  tubes,  as  well  as  the 
spaces  between  them,  and  then  causing  it  to  be  suddenly  projected 
from  the  cylinder  or  box  into  the  atmosphere  or  into  a  partial  vacuum, 
where,  by  the  expansive  force  acting  within  and  upon  the  tubes,  they 
will  burst  open,  and  cause  the  complete  separation  of  the  fibres.  The 
same  process  applies  to  the  separation  and  opening  of  flax  and  other 
analogous  fibrous  materials. 

The  figure  exhibits  a  longitudinal  central  section  of  a  cylinder,  or, 
as  (from  its  operation)  it  may  be  termed,  a  gun,  for  effecting  the  sepa- 
ration of  the  fibres  of  wood  preparatory  to  their  conversion  into  paper 
pulp.  This  gun  may  be  of  any  suitable  length  and  calibre,  and  com- 
posed of  a  piece  or  pieces  of  lap-welded  iron  tubing  A,  permanently 
closed  at  one  end  with  a  stopper  B,  and  at  the  other  end  fitted  with  a 
movable  head  or  cap  c.  The  cap  is  to  be  fitted  after  the  fashion  of 
a  valve,  or  with  a  suitable  packing  to  be  capable  of  making  a  steam- 
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tight  joint.  In  order  to  secure  this  cap  c,  firmly  in  place,  and  there- 
by close  the  gun,  a  bracket-arm  H,  is  bolted  to  one  side  of  the  gun, 
for  the  purpose  of  carrying  by  a  hinge-joint  a,  a  strong  lever  D,  which 
is  capable  of  being  brought  to  a  position  across  the  cap  c,  and  secured 
in  that  position  by  a  hook  by  at  one  end  of  the  lever  E,  which  is  at- 
tached to  the  gun  on  the  opposite  side  to  that  of  the  hinge-joint  a,  of 
the  first  lever  by  a  fulcrum  pin  c.  The  other  end  of  the  lever  E  has 
hinged  to  it  a  prop  piece  d,  which,  when  resting  upon  the  side  of  the 
gun,  secures  the  hook  b,  upon  the  lever  d.  f,  is  a  screw,  working  in 
the  lever  d,  for  the  purpose  of  securing  the  cap  closely  to  the  mouth 
or  muzzle  of  the  gun ;  and  e,  e,  are  screw-bolts,  which  attach  the  cap 
loosely  to  the  lever  D.  o,  is  a  steam-pipe,  for  admitting  steam  from 
a  boiler  to  the  gun  next  the  cap  c.  This  pipe  should  be  furnished 
with  a  stop-cock  or  valve.  /,  is  the  pipe  at  the  other  end  of  the  gun, 
for  the  escape  of  air  when  the  steam  is  admitted.  jy  is  a  pipe,  for  allow- 
ing any  water  to  run  back  from  the  gun  to  the  boiler  when  desired. — 
This  gun  is  to  be  placed  in  a  slightly  inclined  position,  so  that  a  small 


quantity  of  water  may  settle  near  the  breech,  and  should  either  be 
mounted  in  a  very  strong  frame,  capable  of  sustaining  it  against  recoil, 
or  be  otherwise  supported  at  its  breech  for  that  purpose.  The  wood 
may  be  put  in,  either  in  the  form  of  a  log,  as  large  as  can  be  conve- 
niently inserted,  or  in  smaller  pieces,  and  in  any  case  the  gun  may  bo 
nearly  filled  with  it,  provided  that  a  space  be  left  near  the  breech  for 
the  collection  of  a  small  quantity  of  water.  It  is  better  that  the  wood 
should  be  cut  while  green,  and,  before  being  put  in  the  gun,  it  should 
be  soaked  in  water  for  several  days,  or  till  the  sap  is  displaced  by  the 
water.  When  the  wood  has  been  put  in,  the  lever  D,  is  brought  up 
and  secured  by  bringing  down  the  hook  6,  of  the  lever  E,  upon  it,  and 
by  setting  up  the  prop  piece  <£,  of  the  latter  lever;  and  the  screw  F, 
is  then  screwed  up  to  close  the  cap  c,  tightly.  The  next  thing  to  be 
done  is  to  expel  the  air  from  the  gun,  which  is  done  by  opening  the 
stop-cock  in  the  pipe  f  and  admitting  steam  slowly  from  the  boiler 
by  the  pipe  o,  till  it  issues  copiously  from  the  air  escape-pipe/,  when 
the  latter  may  be  closed  entirely,  and  steam  admitted  freely  by  the 
steam-pipe.  The  temperature  in  the  boiler  should  be  about  390°  Fahr., 
which  will  give  a  pressure  of  above  two  hundred  pounds  per  square 
inch.  After  steam  has  been  admitted  to  the  gun  for  a  few  minutes, 
the  temperature  of  all  the  water  that  remains  in  the  wood,  not  dis- 
placed by  the  steam  or  converted  into  steam,  will  be  the  same  as  that 
m  the  boiler;  and  a  quantity  of  water  that  will  have  been  collected  in 
the  lowest  part  of  the  gun,  by  reason  of  the  condensation  of  the  steam 
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in  contact  Trith  the  interior  surface  of  the  gun,  and  by  the  expulsion 
from  the  wood,  will  be  of  the  same  temperature  also.  The  cap  may 
then  be  set  free,  by  an  attendant,  standing  some  distance  behind  the 
muzzle,  tripping  up  the  prop  piece  d,  by  pulling  a  string  h,  attached 
thereto,  and  depressing  the  rear  end  of  the  lever  E.  The  hook  6,  will 
thus  be  raised  from  the  lever  D,  and  the  pressure  of  the  confined  steam 
will  force  off  the  cap  c.  The  steam,  which  is  instantly  generated  from 
the  water  in  the  rear  portion  of  the  gun,  by  the  reduction  of  the  pres- 
sure, will  force  the  wood  out  of  the  gun,  and  as  it  emerges,  the  expan- 
sion of  the  steam  in  and  among  its  tubes,  and  the  instantaneous  flash- 
ing into  steam  of  a  portion  of  water  remaining  in  it,  will  effect  a 
perfect  separation  of  its  fibres,  leaving  them  in  a  state  in  which  they 
may  either  at  once,  or  after  bleaching,  be  introduced  to  the  pulp-mill 
or  other  machinery  for  their  reduction  into  pulp,  or  into  a  suitable 
state  for  conversion  into  paper.  The  fibres,  it  may  be  stated,  though 
scattered  about,  are  nearly  all  left  within  seventy  or  eighty  feet  from 
the  muzzle  of  the  sun,  and  may  be  collected  without  difficulty. 

The  patentee  claims,  "  separating  the  fibres  of  wood  and  other  fibrous 
substance  by  charging  the  same  with  steam,  air,  or  other  gaseous  body 
or  hot  water,  in  a  cylinder  or  other  suitable  receptacle  substantially 
similar  to  that  herein  described,  and  afterwards  suddenly  subjecting 
the  substance  under  operation  to  a  sufficiently  diminished  atmospheric 
pressure,  to  cause  its  disruption,  by  the  expansion  of  the  fluid  or  gas- 
eous body  within  it." 

On  a  New  Method  of  Manufacturing  Ammonia.* 
By  Alexander  Williams,  Neath. 

The  importance  of  ammonia  and  its  sister  compound,  nitric  acid,  in 
an  agricultural  point  of  view,  as  forming  probably  the  chief  sources 
whence  the  nitrogen  of  plants  is  obtained,  and  the  high  commercial 
price  of  compounds  containing  either  of  these  substances,  have  led 
practical  chemists  to  look  upon  any  new  method  of  obtaining  them 
as  one  of  the  great  desiderata  of  the  day. 

The  atmosphere,  with  its  water,  contains  the  elements  necessary 
for  the  formation  both  of  ammonia  and  nitric  acid,  and  during  the  pas- 
sage of  electricity  both  are  formed ;  but  so  far  as  our  present  know- 
ledge extends,  and  from  a  long  series  of  experiments  on  the  subject, 
I  am  led  to  believe  that  it  will  be  some  time  ere  the  Society's  premium 
will  be  claimed  "  for  the  production  of  ammonia  or  nitric  acid  from 
their  elements,  by  methods  which  would  admit  of  practical  applica- 
tion." 

After  having  been  engaged  for  many  years  in  experiments  on  this 
subject,  I  have  arrived  at  the  conclusion  that,  except  under  peculiar 
circumstances,  nitrogen  and  hydrogen  in  their  gaseous  or  elementary 
state,  will  not  combine  together  in  sufficient  quantities  to  be  commer- 
cially available.  To  make  them  unite  in  any  quantity  it  is  necessary 
that  the  nitrogen  should,  in  its  nascent  state,  be  brought  in  contact 

•  From  the  Journal  of  the  ?od«ty  of  Am,  No.  388. 
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with  the  hydrogen,  when  union  will  take  place,  but  this  combination 
is  much  more  readily  effected  if  both  be  in  their  nascent  state. 

To  obtain  nascent  nitrogen  it  is,  of  course,  necessary  to  decompose 
one  of  its  compounds,  and  thus  far  I  had  only  arrived  at  the  same 
conclusion  as  every  one  else.  The  object  of  this  paper  is  to  direct  at- 
tention to  a  bye-product  of  one  of  our  most  important  chemical  manu- 
factories, which  is  exactly  adapted  for  our  purpose. 

The  animal  and  vegetable  kingdoms  have  been  so  thoroughly  searched 
by  the  shoals  of  manure  manufacturers  of  this  and  other  countries, 
that  the  discovery  of  any  new  nitrogen  compound  in  these  kingdoms 
seems  to  be  altogether  improbable ;  one  is  therefore  naturally  led  to  the 
mineral  kingdom,  and  our  ideas  as  naturally  become  fixed  on  nitrate  of 
soda  as  the  cheapest  source.  It  has  been  known  for  years  that  nitric 
acid,  or  other  compounds  of  nitrogen  and  oxygen,  could  be  converted 
into  ammonia,  and  therefore  the  use  of  a  nitrate  would  present  no  nov- 
elty ;  but  if  we  can  obtain  the  nascent  nitrogen  from  nitrate  of  soda  as 
a  bye-product,  we  shall  have  made  a  grand  step  towards  facilitating  the 
manufacture  of  ammonia. 

This,  I  believe,  I  have  accomplished.  Of  the  thousands  of  tons  of 
nitrate  of  soda  annually  imported  into  this  country,  I  have  been  told, 
on  good  authority,  that  about  half  is  used  in  the  manufacture  of  sul- 
phuric acid.  It  is  well  known  that  sulphuric  acid  is  usually  manu- 
factured in  a  large  leaden  chamber  having  attached  to  it  a  burner 
where  sulphur  is  kept  constantly  burning,  by  which  it  is  converted 
into  sulphurous  acid.  The  great  difficulty  of  the  manufacture  is  to 
give  another  atom  of  oxygen  to  this  sulphurous  acid  (  S  02 )  to  convert 
it  into  sulphuric  acid  ( S  03 ),  and  it  is  for  this  purpose  that  the  ni- 
trate of  soda  (cubic  nitre)  is  used,  and  usually  in  the  following  manner: 
— one  or  more  movable  iron  pots  are  placed  in  the  burner.  Into  each 
of  these  pots  is  put,  as  often  as  required,  a  few  pounds  of  nitrate  of 
soda,  and  with  it  a  sufficient  quantity  of  sulphuric  acid  to  decompose 
it.  Sulphate  of  soda  (salt  cake)  remains  in  the  pot,  whilst  nitric  acid 
and  probably  other  compounds  of  nitrogen  and  oxygen  pass  with  the 
sulphurous  acid  into  the  leaden  chamber.  The  sulphurous  acid  (  S  02  ) 
gains  an  additional  atom  of  oxygen  from  the  nitrogen  compounds, 
and  becomes  converted  into  sulphuric  acid  ( S  O3  )  which,  with  water 
afforded  by  steam  jet  or  otherwise,  condenses  as  a  liquid  at  the  bottom 
of  the  chamber,  whilst  a  quantity  of  gas  escapes. 

Such  is  a  rough  sketch  of  the  first  part  of  the  process  usually 
adopted  for  making  sulphuric  acid  or  oil  of  vitriol,  and  the  gas  which 
escapes  from  the  vitriol  chamber  must  now  be  the  subject  of  our 
inquiry. 

On  referring  to  Dr.  Ure,  our  great  authority  on  manufacturing 
chemistry,  I  found  that  he  asserts  that  in  a  properly  working  chamber 
nothing  but  nitrogen  gas  should  escape;  in  fact,  that  the  whole  of  the 
oxygen  should  be  taken  up,  and  that  the  nitrogen  should  be  reduced 
to  its  elementary  condition.  This,  although  the  generally  received 
opinion  of  the  manufacturing  chemists  of  the  present  day,  appeared 
to  me  fallacious ;  as,  on  considering  the  affinities,  I  did  not  think  it 
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probable  that  sulphurous  acid,  although  it  is  known  to  form  a  com- 
pound with  nitric  oxide  (  N  02 ),  should,  under  the  circumstances  occur- 
ring in  the  vitriol  chambers,  be  able  to  decompose  it.  Experiments 
were  immediately  instituted  to  ascertain  the  truth,  and  they  led  to  the 
knowledge  of  the  fact  that  a  chemical  compound  of  nitrogen  and  oxy- 
gen was  escaping,  and  not  free  nitrogen.  What  particular  compound 
of  nitrogen  and  oxygen  it  is  has  not  been  ascertained,  as  the  fact  of 
its  being  a  chemical  compound  was  sufficient  for  the  purpose  intended, 
viz  :  of  applying  this  waste  product  for  the  manufacture  of  ammonia. 

At  the  commencement  of  the  year  1856,  I  transferred  a  portion  of 
the  gases  escaping  from  a  vitriol  chamber  to  my  own  laboratory,  and 
there  and  then  succeeded  in  converting  them  into  ammonia. 

This  was  an  important  step,  but  I  did  not  feel  satisfied  until  I  had 
tried  the  process  on  the  large  scale ;  therefore,  in  November  in  the 
same  year,  an  arrangement  was  entered  into  for  this  purpose  with 
Messrs.  Lewis  and  Pollard,  of  the  Pontardawe  Vitriol  Works,  whose 
kind  assistance  in  the  matter  I  take  this  opportunity  of  acknow- 
ledging. 

The  apparatus  fitted  up  was  of  the  following  description  : — A  fur- 
nace was  built  above  the  exit  tube  of  one  of  their  vitriol  chambers, 
and  a  brick  gas  retort,  about  14  inches  in  diameter,  8  feet  long,  and 
open  at  both  ends,  was  passed  through  its  whole  length.  This  retort 
was  filled  with  charcoal,  and  kept  at  a  red  heat ;  the  exit  tube  of  the 
chamber,  and  a  steam  jet  to  supply  the  hydrogen,  were  attached  to 
one  end,  whilst  to  the  other  end  was  fixed  an  upright  leaden  cylinder 
filled  with  coke,  and  moistened  with  diluted  sulphuric  acid.  On  pass- 
ing the  waste  gases  and  steam  through  the  retort  containing  red  hot 
charcoal,  both  were  decomposed,  the  oxygen  of  each  uniting  with  the 
charcoal  to  form  carbonic  acid  (C  Oj );  the  nitrogen  and  hydrogen 
combining  to  form  ammonia  (NH40,  or,  without  water,  N  Hs  ) ;  then 
together,  probably  forming  carbonate  of  ammonia  ( N  H4  Oi  C02  ), 
which  was  again  decomposed  by  the  diluted  sulphuric  acid,  the  sulphate 
of  ammonia  being  found  remaining  in  solution.  This  solution  was  then 
evaporated,  and  in  July,  1857,  I  first  had  the  pleasure  of  obtaining 
any  quantity  of  crystals  of  sulphate  of  ammonia,  by  this  process,  from 
a  vitriol  chamber  in  actual  work. 

It  was  the  intention  at  that  time  to  have  secured  the  invention  by 
patent,  and  therefore,  when  the  above  comparatively  rough  result  had 
been  obtained,  the  further  prosecution  of  the  experiments  to  ascertain 
yield,  &c,  was  not  proceeded  with,  lest  the  process  should  become 
public.  Several  circumstances  have  since  prevented  their  renewal.  I 
therefore  merely  wish  to  offer  the  process  as  it  is  to  those  interested 
in  the  matter,  hoping  some  one  else  may  apply  it  more  profitably  than 
I  have,  and  feeling  sure  that — as  there  seems  no  reason  why  it  should 
not  be  successfully  carried  out — it  will  be  the  means  of  advancing  the 
"arts,  manufactures,  and  commerce"  of  this  country,  by  increasing 
the  supply  of  one  of  our  most  valuable  fertilizers. 

Perhaps  it  may  be  thought  that  the  process  is  only  adapted  to  such 
gases  as  escape  directly  from  the  chamber,  and  that,  if  any  of  the  late 
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improvements  as  coke  cylinders,  &c,  be  used  it  cannot  be  applied;  but 
provided  the  assertion  be  correct  that  sulphurous  acid  is  incapable  of 
reducing  compounds  of  nitrogen  and  oxygen  to  their  elementary  state, 
then  the  process  will  be  available  after  all  these  improvements  havo 
been  carried  out,  and  not  only  to  the  waste  gases,  but  also,  by  a  slight 
modification,  to  any  nitrogen  compounds  that  may  have  been  absorbed 
by  the  dilute  sulphuric  acid,  and  be  given  off  in  its  evaporation,  so  that 
really  a  very  minute  portion  only  of  the  nitrogen  contained  in  the  ni- 
trate of  soda  need  be  lost. 

With  regard  to  the  quantity  obtainable  by  these  means.  I  have  not 
as  yet  been  able  to  ascertain  with  certainty  the  amount  of  nitrate  of 
soda  imported,  but,  as  already  stated,  it  appears  probable  that  about 
half  of  the  whole  quantity  arriving  in  this  country  is  used  in  the  manu- 
facture of  oil  of  vitriol,  or  sulphuric  acid.  Now,  every  thousand  tons 
of  this  cubic  nitre,  allowing  10  per  cent,  for  impurities,  would,  if  the 
whole  of  its  nitrogen  were  converted  into  chloride  of  ammonia  (N  H4  0), 
yield  about  565  tons  of  this  substance,  which,  at  £30  per  ton,  would 
be  worth  nearly  X17,000,  and  there  arc,  doubtless,  many  thousands 
of  tons  of  nitrate  of  soda  used  by  the  vitriol  makers  of  this  country. 

Although  these  figures  give,  of  course,  no  approximation  to  the 
practical  yield  likely  to  be  afforded  by  this  process,  yet  they  enable 
us  to  form  a  very  good  idea  of  the  enormous  amount  of  valuable  ma- 
terial daily  wasted.  The  process  suggested,  or  some  modification  of 
it,  may  render  this  waste  unnecessary,  and  thus  save  the  pocket  of  the 
manufacturer,  and,  at  the  same  time,  benefit  the  public. 


A  new  form  of  Barometer.   By  M.  DE  Celles. 

This  consists  of  two  tubes  united  at  right  angles.  The  vertical  branch 
being  closed  and  the  instrument  filled  as  usual.  The  horizontal  tube 
takes  the  place  of  the  cistern,  and  a  very  slight  diminution  in  the  ver- 
tical column  produces  a  great  change  in  the  length  of  the  horizontal 
one — which  is  of  much  less  diameter  than  the  other.  A  steel  index  in 
front  of  the  horizontal  column  will  serve  to  register. 

Acad.  Sciences  of  Paris. 


Water  in  Lighthouses.* 

Prof.  Faraday  writes  to  the  Times,  giving  some  useful  information 
as  to  the  purification  of  water  contaminated  with  chloride  of  lead  from 
salt  spray  resting  on  the  leads  of  lighthouses,  &c,  whence  rain-water 
is  collected.  The  water  thus  contaminated  is  peculiar  in  this,  that  it 
does  not  lose  the  poisoning  substance  either  by  boiling  or  by  exposure 
to  air.  The  process  of  purification  is  exceedingly  simple,  for  if  some 
powdered  chalk  or  whiting  is  put  into  the  cistern  in  winch  such  rain- 
water is  collected,  and  stirred  up  occasionally  after  rain,  the  water  may, 
with  the  greatest  facility,  be  obtained  in  a  perfectly  fit  state  for  all  cu- 
linary and  domestic  purposes.  The  Trinity-house  has  supplied  this  in- 
formation to  all  the  cases  needing  it  which  have  come  to  its  knowledge. 

•  From  the  Lond.  Builder,  No.  870. 
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Proceedings  of  the  Stated  Monthly  Meeting,  November  17,  1859. 

John  Agnew,  Vice-President,  in  the  chair. 

Isaac  B.  Garrigues,  Recording  Secretary. 

The  minutes  of  the  last  meeting  were  read  and  approved. 

Donations  to  the  Library  were  received  from  the  Statistical  Society, 
London  ;  the  Catholic  University  of  Ireland,  Dublin  ;  the  K.  K.  Geo- 
logischen  Reichsanstalt,  and  the  K.  K.  Geographischen  Gesellschaft, 
Vienna,  Austria;  L.  A.  Huguet-Latour,  Esq.,  Montreal,  Canada;  the 
Providence  Athemeum,  Providence,  Rhode  Island  ;  and  Prof.  J.  Ait- 
kens  Meigs,  Philadelphia,  Pa. 

Donation  to  the  Cabinet  of  Models  and  Minerals  from  Prof.  John 
C.  Cresson,  Philadelphia. 

The  Periodicals  received  in  exchange  for  the  Journal  of  the  Insti- 
tute, were  laid  on  the  table. 

The  Treasurer's  statement  of  the  receipts  and  payments  for  the 
month  of  November,  was  read. 

The  Board  of  Managers  and  Standing  Committees  reported  their 
minutes. 

Thirty-three  resignations  of  membership  in  the  Imstitute  were  read 
and  accepted. 

Candidates  for  membership  in  the  Institute  (17)  were  proposed,  and 
the  candidates  proposed  at  the  last  meeting  (17)  were  duly  elected. 

George  M.  Alsop  exhibited  an  atmospheric  spring  for  railroad  cars, 
invented  by  him. 

The  principle  on  which  this  spring  was  constructed,  was  the  appli- 
cation of  a  suitable  fluid  to  surround  a  hermetically  sealed  air  ball  of 
rubber,  inclosed  in  a  water-tight  chamber  or  vessel,  having  a  flexible 
cover  or  diaphragm  of  rubber  and  leather,  the  latter  being  moulded 
so  as  to  allow  of  considerable  motion  without  being  strained.  The  ob- 
ject of  making  use  of  a  fluid  to  surround  the  air  vessel,  was  stated  to 
be  to  remedy  the  defect  in  the  construction  of  all  other  air  springs,  vix: 
the  gradual  escape  of  the  air,  which  the  inventor  thought  would  be  ac- 
complished by  his  arrangement,  as  the  fluid  would  form  the  medium 
through  which  the  pressure  exerted  upon  the  spring  would  act  upon 
the  air  in  the  air  vessel ;  and  as  the  pressure  within  and  outside  the 
ball  would  always  be  the  same,  there  would  be  no  tendency  in  the  air 
to  escape. 

Mr.  Joseph  Iloskin  exhibited  one  of  his  "  Sighted  Adjustable  Spirit 
Levels."  It  consists  of  a  brass  stock  of  box  shape,  planed  and  scraped 
truly.  One  end  has  a  sight  hole,  and  the  other  a  glass  affixed,  across 
which  the  cross,  of  silk,  passes.  This  sight  is  intended  to  do  away  with 
the  necessity  of  using  straight  edges  or  lines  when  leveling  from  one 
object  to  another  over  an  intervening  space.  The  tubes  are  made  ad- 
justable by  screws,  and  all  of  the  usual  sort;  one  for  horizontal  and  the 
other  for  vertical  work.  The  apparatus  is  got  up  with  ease,  and  will, 
no  doubt,  exactly  suit  its  intended  purpose. 
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2,  Fastening  for  Carriage  Curtains, 

8a  Skate  Fastening, 

SL  Sewing  Machines, 

10.  Water  Cask  Life  Boat,  . 

1 1.  Smoke-stack  for  Engine  Houses, 

12.  8kate  Fastening, 

13. .       Bomb  Lance, 
14.       ■  Apparatus  for  Generating  Gas, 

HL  Cooking  Stoves,  . 

liL  Variable  Cut-off  for  8.  E  , 

11a  Tobacco  Press,  . 

18.  Lamps,     .  . 

HL  Lock  for  Piano-fortes, 

20.  Piano-fortes,  . 

2JU  —  Machine  for  Filing  Gin  Saws, 

22.  Curved  Electrotype  Plates, 

21L  Shingle  Machine,  . 

24a  —  Handle  for  Cutlery, 

21L  Machine  for  Cleaning  Grain, 

26.  Valve  Gear  for  Steam  Engines, 

22.  ■       Wheelwrights'  Machine. 


Rochus  Heinisch,  .  ib. 
IN.  A.  Paper  Bag,  dec.,  Manufactur'g  Co.  ik 

Emeline  M.  Stedman,       .  29 

Eliakim  B.  Forbush,  •  ib. 

James  Patterson.             .  21 

8a  Ha  Ransom,      .  .  ib. 

G.  8mith  and  1L  Brown,   .  ib. 

8.  8.  Jewitt  and  F.  1L  Root.  .  ib. 

G.  W.  Smith.                 .  ib. 

Fanning  Albert,    .  .  22 

W.  R.  Andrews  and  John  Oswald,  ib. 

Silas  Barker,         .  .  ib. 

Albert  Bettely,                .  ib. 

Amos  S.  Blake,     .  .  ih» 

James  Boss,                     .  ib. 

Wra.  Z.  W.  Chapman,  .  ib. 

Chandler  Cheney,            .  ib. 

D.  W.  Clark,        .  .  ib. 

Wm.  N.  Clark,               .  ib. 

Henry  Clayton,     .  .  ib. 

John  Ha  Coe  and  Wm.  B.  Sniflen,  M 

Paschel  B.  Corains,  .  ib. 

Mathtas  P.  Coons,           .  ib. 

Joseph  Cox,  .  .  ih. 
Alex.  Crumbie  and  Russell  D.  Briggs,  ib. 

Edward  and  Wra.  B.  Cunningham,  ib. 

Michael  A.  Dietz             .  ib. 

P.  F.  Dodge,        .  .  ib. 

Spencer  B.  Driggs,           .  ih. 

James  W.  Elliott,  .  .  ih. 

Wm.  H.  Elliott,               .  ib. 

Wm.  Kirkpatrick,  .  ib. 

J.  W.  Gardner,                .  ib. 

T.  G.  Gleason,      .  .  ib. 

Thomas  Hawkins.            .  ib. 

T.  L.  Hawkins,     .  .  ib. 
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28*  Improvement  in  Ladies'  Hoop  Skirt*,  John  Holmes,  .  21 


2iL 

—  Hair  (,'rimncr. 

Ellwood  Ivins,       .  • 

ib. 

30.  

-  E  ITIT-hea  llT.  • 

S*  F-  Jones,  • 

ib. 

81.  

-  Skates,  • 

Uriel  Josephs,       •  . 

ib. 

32.   

-  Measuring  Faucets. 

Ira  Kinman  • 

ib. 

33. 

-  Windlass. 

David  Knowton,    .  * 

ib. 

34. 

-  Steam  Uoilcrs. 

•a^  ■  V  la  la  a              v  ■  |VID>  » 

L.  Lefehre.  ■ 

aha?  I    Af*IV"IV|  • 

ib. 

3JL  

-  Pumps,  . 

-  Grinding  Mills,  » 

A.  W.  Lloyd,        •  > 

ib. 

3JL  

J.  C.  Lyons,  • 

ib. 

-  Harvesting  Machine. 

a*  a  *•  ■     •               %  •  4  *  Ha       4  ■  •  ■  *  V    II  IIIV| 

Henrv  MarcelJus,  •  • 

ib. 

as. 

-  Rotary  Engine,  . 

Charles  Miller,  • 

ib. 

-  Propelling  Ploughs,  dec., 

Wm.  P.  Miller,  . 

ib. 

40. 

-  Attaching  Harness  to  Thills. 

Aaron  Parker,  • 

ib. 

41. 

-  V  ulcani/ini?  Caoutchouc. 

-      %a  V        **  4  *  ,4.1  II  W                4a.  V  V4  »       *  *  V*  V4  ^  1 

D.  D.  Parmelee,     •  • 

ib. 

42*  

-  Cements,    .  . 

Nelson  Parmcter,  • 

ib. 

4,}.  

-  Wrench  for  Gns  Fitters. 

G.  P.  Phillips.       .  • 

~  —  »      a     •      m      II  I  I  1  1  1'  *^  fa  w 

ib. 

44.  

•  Ad i ii st  i Me  Pile-driver. 

Thomas  Place.  ■ 

ib. 

45.   

-  Ij  itch  Hirii?i'H. 

a-a  4a  I  *j  1  a       41  B   4  ■  ■  K|  ^  47  A  , 

John  Plant.            .  • 

ib. 

4JL  

-  Cotton  Presses,  • 

-  Kevolvinrr  Fire  Arms. 

IL  W.  Randle, 

ib. 

47.   

Joseuh  Rider.  • 

32 

48.   

-  Cider  Mills,  . 

Joseph  Rosencrans,  • 

ib. 

4JL  

-  Mail  Bags,  • 

Washington  Ruddach,  » 

ib. 

50.  

-  Punching  and  Stamping  Press, 

Stephen  P.  Rugglcs,  . 

ib. 

51.   

-  Corn  and  Cob  Cutter, 

Samuel  B.  Shinn,  • 

ib. 

62.  

-  Washing  Machine. 

Ollotf  Shostrom.  . 

ib. 

6JL  

-  Coffee  Roasters,  • 

Jonatlimi  P.  Simmons.  ■ 

V                           1    (III  II        ft       ■             '  1  HI  III           IIPI  ■ 

ib. 

61.  

•  Spinning  Flyers,  . 

D.  F.  Smith. 

It/  lav           III!  vlJf  w 

ib. 

55. 

•  Harvesting  Machines, 

Joseph  D.  Smith,  •  • 

ib. 

5JL 

■  Rotary  Planing  Machines, 

Wm.  LL  Smith, 

ib. 

57.   

-  Portable  Horse  Powers, 

George  W.  Swift,  . 

ib. 

5*. 

-  Cutting  Wooden  Molding*, 

Isaac  P.  Tice,  . 

ib. 

5JL   

•  Signals  for  Firemen, 

Hezekiah  D.  Treadwell, 

ib. 

60.  

•  Water  Wheels, 

Wm.  Walker, 

ib. 

CI.   

>  Lamp  Shade*,  . 

Charles  and  Anna  C.  Wilhelm,  . 

ib. 

(ii.  

•  Metallic  Lathe,  . 

Wm.  E.  Worthen, 

ib. 

63.  

•  Harvesting  Machines, 

W.  A.  Wood, 

ib. 

fil.  

•  Machine  for  making  pearl  barley,  August  Wulze,  . 

ib. 

6ft.  

•  Air  Engine,  . 

Stephen  Wilcox,  Jr.,  • 

33 

6JL  

-  Amalgamator,  . 

F.  B.  Cavanah, 

ib. 

67.   

•  Cements  for  Roofing, 

Nathan  A.  Dvar,  • 

ib. 

(is.  

■  Mechanism  for  Signal  Whistles,  M.  G.  Farmer, 

ib. 

69.  

•  Reed  Organs, 

Theophile  Augusts  Rousseau, 

ib. 

70.  

•  Valves  for  Steam  Engines, 

Wm.  Shepherd,  Jr.,  • 

ib. 

71.  

■  Cultivators, 

Milton  Alden,       .  • 

ib. 

7Z.  

Sawing  Shingles,  . 

Wm.  H*  Auld, 

ib. 

73.  

Separating  Stones,  Ac, 

C.  Bamberg  and  R.  Blascr,  • 

ib. 

Tl.  

Sole-cutting  Machines, 

Jacob  Batchelder, 

ib. 

75.  

8traw  Cutters, 

John  Bean  and  Benjamin  Wright, 

ib. 

76. 

Railroads  for  Streets, 

8.  A.  Beers, 

IL  T.  Beggs  and  James  Allen,  . 

ib. 

77. 

Brick  Machines,  . 

ib. 

78. 

Skate  Fastening,  . 

Edward  Bchr, 

34 

f  a. 

79.   

Ships'  Stop  Blocks, 

A.  J.  Bentlcy  and  Wm.  H.  Allen, 

ib. 

80.   

Corn  Planters, 

L.  F.  Bingham  and  N.  O.  Pierce, 

ib. 

HI.   

<• 

• 

A.  W.  Brinkcrhoff,  . 

ib. 

82*  

Paper  and  Paper  Pulp,  . 

James  Brown, 

ib. 

83.  

Ploughs, 

C.  M.  Bryan, 

ib. 

84.  

Machines  for  Loading  Hay, 

S.  V.  Essick, 

ib. 

85.  

Sowing  Fertilisers, 

T.  J.  Burrall, 

ib. 

86.   

Splitting  Leather, 

D.  H*  Chamberlain,  • 

ib. 

81*  

Convertible  Carriage  Shafts, 

R.  J.  Colvin,        .  . 

ib. 

88*  

Butterfly  Valves, 

Nathan  Cope  and  Wm.  Hodgson, 

ib. 

89.  

Grain  Separators,  • 

J.  B.  Crist, 

ib. 

90.  

Ploughs, 

E.  Davidson,  , 

ib. 

•35 
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01*  Improvement  in  Fence  Posts, 

1 1 .  i .  ut  wey,  . 

* 

34 

fi&  - 

—  Cultivators, 

v\  in.  \j.  isoss,  < 

ib 

ft3.  — 

ft        -  •           TV     "1  1' 

—  Furnaces  lor  Heating  Buildings, 

o.  w.  uunKiec,  • 

ib 

U4.  — 

—  Metallic  Fence*,  . 

1     j-  .  will.       1-*     i  r  ,  a  m  \  r  \  j-i  *  ,.  if 

ijt'wit*  tiiKonocrry,  • 

ib. 

96.  — 

 Straw  Cutters,  . 

Stephen  Elliott, 

ib. 

96.  — 

 Smoothing  Iron,  . 

ib. 

02.  - 

 Strapping  W  ood  in  Bending, 

jonn  1j.  i  iciu,  • 

* 

ib. 

9Js.  — 

sr*      i  n  i 

 Seed  Planters, 

D.  S.  Fisher, 

ib 

99.  - 

 Harrows,  . 

j  •  iii  r  mien,  • 

ib 

 Corn  Planters,  . 

n.  is.  Lviioeri,  • 

23 

*  1-,  1 

101.  - 

 Mail  Ba^s, 

i\u  iiaru  Liornan,  • 

* 

ib. 

1  AA 

102.  - 

 Kat  J  raps,  • 

nenry  iiortucr,  • 
is.  i .  narris,  • 

ib 

103.  - 

Tl           *  m1 

 Registering  Time, 

* 

ib 

TAJ 

104.  - 

/f  v  ^            Dl     _  ft,  . 

—  t>orn  Planters,  • 

r»;iniuei  r..  jiarmen,  • 

ib. 

105.  - 

 Seeding  Machines, 

Samuel  Henry, 

iiiu.M1'?  \i .  1 1  mi  11  j ru ,  • 

ib. 

106.  - 

—  Harvesting  Machines, 

ib. 

107-  - 

 Breaking  Coal, 

i_>.  w.  ivrniicuj  anu  iv.  x. 

1  \  r  f*  XJB  n 

u  ru  w  ii, 

ih. 

108.  - 

 Railroad  Car  Brakes, 

Jjt'W  Ih  I\lrK,  • 

1  Li* 

1H9_.  - 

  Mini  Bans, 

i  nomas  J.  Itanium, 

* 

ih 

1 10.  - 

 Conducting  Water  to  Cisterns, 

J  nhez  Lewis,  • 

ih. 

111.  - 

 Jib-boom  for  vessels, 

i^nanes  ii.  Liinneii,  • 

ih 

1  1  <1 

Hit,  - 

 Spoke-shave,  . 

1  (  it  ii  i  i%  nt  i  n      1          in  ii  n 

j>*Mi j.nnin  i  oiinun, 

*A/  rn    VI    T  nn  it  lif\Mr.iil(r  n 

IV  III.          J.UU  L,  J.iMmUUjJ  11  i  ■ 

* 

1 13.  - 

 Bench  Plane,  • 

ib. 

1  14.  - 

 notary  Engine.  . 

oamuci  n.  i^ouni, 

* 

ih 

1 1 5.  - 

 J.nying  metal  leaf  on  mouldings, 

ivooen  iviarcucr, 

ih 

1 UL  • 

—  Railroad  Switch, 

i  .  i»i  a\  new,  • 

* 

ih. 

Jl>» 

ILL  - 

 Pump  Boxes,  . 

John  Munson,  • 

%m 

i  i  q 
118.  - 

 Plant  Protectors, 

iii 1 1  xvioMier,  • 

ih 

113.  • 

  W  ind-mills, 

»»  in.  i*ic.Aiiisier,  i 

ih 

liil.  - 

 Ploughs,    .  . 

1  «*  »m  Aa    if  '          i  .ill  Ii  m  n 

James  irionnrup, 

* 

ih 

12_1.  - 

  rclt  Hats,  . 

J  n  I IirS  JVIUUUCH,  « 

ih 

122.  - 

 Roasters,    .  . 

* 

ih 

v  n  n 

 •  i  loughs,  . 

wiinamson  lvicnois,  , 

in. 

124.  - 

 Bridles, 

R     It     TV  nTi'oll 

ii.  i).  i>orven, 

* 

■  a  r 

123.  - 

 Iron  I  ics  for  Cotton  Bales, 

InmAM     M        1  ft  A  1  1 

J  nines  lv  uttalli  < 

id. 

126.  • 

/  *  1     ■  4  13 

-— Clothes  r  rame,  . 

1 J  .  .  r»  »it       A           *VT  ■*  It  i  n  sw 

Henry  a.  .vuiung, 

* 

1 1>. 

121.  • 

—  Cultivators, 

j*<aac  13.  i  aiamou iiiam,  • 

1 11. 

1  Z  3.  ■ 

 Horse  Hay-rakes,  . 

weorgo  cia  ixvy  nonis, 

* 

iri. 

1  ZD.  ■ 

  1  ools  for  Fire-arms, 

A  1 1  tj  1 1    1 1 1       It     1  »*»  1  ft'  1/ 

ih. 

*  on 

  Water  Wheels,  . 

c^^ivaiiuM  ivir  n  a  ru  son , 

ih 
1  n. 

131.  • 

 Hemp  Brakes,  . 

j«inu  ii  .  nun  nan,  • 

■  h 

i  on 

 Hernial  1  russes,  . 

•S     4  Riltn. 

q.  <3.  miier,  • 

ll>- 

1  3.1.  ■ 

 Vulcanizing  Rubber, 

i-j .  /v.  J -ft .  ixoneris  ana  w  •  «i 

.  ucmoicM, 

ih_ 
lt'. 

—  Oram  shovels,  . 

uii>iu  ij.  ivogers,  • 

•  h 
IP. 

1  OR 

 >  UJock  JLMal,  . 

O.  £i.  I\OUi,  • 

ih 

 Printing  Presses,  , 

Mtftiiinflti  R  Rucrrrlnc 

ih 
li>. 

1  37. 

 Automatic  Primer, 

J  J(  Ul)  iviiprriuo, 

*t7 
%li 

too 

 rumps,  , 

j  o  ii  n  Oi  hor,  • 

* 

:l 
10- 

ion 
1  .3D. 

 Shafting  for  Horse  Power, 

I    liftrtftTi/liirrk  Vihnvrt 

j  ncoaoro  onarpi 

n>. 

1  It). 

 Seed  Planters,  • 

Ui\\  Ml           Olillifli  • 

* 

<h 

ID. 

141. 

— —  Rotary  Steam  Engines, 

JllftlUCll     OlllllUf  4 

ih 

142. 

 Turning  Irregular  Forms, 

1  '      n  t>  i|     A      S«  r  i  r  i  n  rr 

v> t  anu  /\ •  *jj>ringt 

* 

ID. 

 Superheating  Steam, 

ih 
ltk- 

V  A  J 

 Harvesting  Machines,  . 

i>eorge  i  anocK,  • 

* 

in. 

i  ilA 
i  •*  'J. 

  Durcnii  utM] sipail , 

ia_x  Ij.  i  nisiie, 

in. 

Mfi. 

 Harvesting  Machines, 

Samuel  Thomas. 

*.  illllUlt  1     M  llVllftll  1,  • 

ib 

IV* 

lli 

 Rotary  Harrows,  . 

George  W.  Toleman, 

ib. 

148. 

  8tovcs,      .  . 

John  Van  and  Henry  V.  I 

lamnger, 

ib. 

149. 

  Hillside  Ploughs,  . 

Edward  Van  Camp, 

ib. 

L51L 

 Grain  Separators,  . 

James  Vaughn, 

iK 

151. 

 Meat  Sliccr,  . 

Wra.  Vine, 

ib. 

Lki. 

 Lock,       .  . 

Thomas  K.  Webster, 

ib. 

103. 

 Churn,  , 

Leonardo  Westbrook, 

ib. 

Index. 
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183, 


Improvement  in  Ice-pick, 

 Stoves,  . 

 Harvesting  Machines, 

 Street  Curb  and  Gutter,  . 

 Ploughs, 

 Pruning  Knife, 

 >  Boot-crimping  Machines, 

 Hand-Plane, 

■  Knapsacks, 

 Corn  Planters, 

  Seed  Drills, 

 Steels  for  Sharpening  Knives, 

 Cooking  Stoves.  . 

 Single  Thread  Stitches,  . 

 Ships'  Boats, 

 Churn,  , 

 Factitious  Enameled  Leather, 

 Digging  and  Gathering  Potatoes, 

  Basin  Cock, 

 Manufacturing  Pistols,  . 

 Rotary  Cutters  for  Mouldings, 

 Steam  Engines,  . 


Steam  and  Water  Gauge, 
Horse-shoe  Machine, 
Cork  Machine, 
Cotton  Presses, 
Surgical  Splints,  . 
Stencil  Brush,  . 
Cut-off  Gear  for  S»  Engines, 
Exhaust  of  Locomotive  Engines, 
Sewing  Machines, 
Seeding  Machines, 

•  Artificial  Legs, 
Sewing  Machines, 
Cooling  Beer, 
Drill  Stock, 
Blasting  Rock, 
Hardening  Mat  Bodies, 
Rucking  Toy, 
Upsetting  Tire, 
Spinning  Machines, 
8oap, 

Tuyere, 
Cultivators, 
Straw  Cutters, 
Lamps, 
'  Saccharine  Juices, 

•  Indicator  for  S.  Boilers,  . 
Nut  Cracker, 
Water-wheel*», 

Straw  Cutters, 
Key-board  for  Pianos, 

•  Sewing  Machines, 
Weighing  8cales, 

•  Coffee  Roaster,  . 

•  Lever  Power, 

•  Cotton  Press,  . 
Sewing  Machines, 

•  Cooking  Stoves,  . 

•  Picket  Fencing,  . 
Canopy  for  Railroad  Cars, 


Milton,  Howard,  IL  T.,  and  J.  White, 
John  G.  Widmann, 
Hi  Willard  and  R.  Ross, 
Wm.  IL  Wilson, 
Wm.  E.  Worthen, 
T.  J.  de  Yam  pert,  . 
G.  G.  Belcher, 
James  D.  Black,  . 
Simeon  S.  Dodge, 
Wm.  Griffiths, 
Wm.  8.  King, 
Charles  Learned, 
Samuel  Lee, 
Henry  G.  Leonard, 
James  S.  McCurdy, 
Daniel  P.  Mealey, 
James  O.  Merrill,  . 
James  W.  Monroe, 
Jonathan  B.  Parvin, 
G.  W.  Randall, 
Augustus  Rebetey, 
Frederic  Shute, 
G.  F.  Lombard,  . 
J.  A.  Whipple, 
Cornelia  IL  Williams, 
J.  B.  Collen, 
Albert  Albertson, 
E.  U  Adams,  . 
David  Ahl, 
V.  R.  Allen, 
E.  R.  Arnold, 
Wm.  S.  G.  Baker, 
Abraham  Bartholf, 
E.  O.  Baxter, 
Douglas  Bly, 
A.  iL  Boyd,  . 
James  Boyle, 
M.  S.  Brooks, 

J.  D.  Buckley  and  8.  F.  Mosher, 
George  E.  Cowpcrthwaite, 
J.  A.  Crandall, 

C  L.  Crowell  and  Robert  8mith, 
James  E.  Crowell, 
Wm.  Dawes, 
George  W.  Dean,  . 
Oliver  IL  Dennis, 
J.  B.  Drake, 
John  L.  Drake, 
Daniel  L  Durfey,  . 
John  L.  Frifbie, 
Russel  Frisbie, 
Omri  C.  and  Jarvis  0.  Ford, 
A.  W.  Fox, 

Alfred  Gould  and  Cyrus  Marsh, 
Joshua  Grey, 

Wm.  D.  Guseman,  . 
Josiah  D.  Harrington, 
Elijah  Harris, 
Joseph  Hawthorn, 
Albert  H.  Hook, 
Sherman  8.  Jewett, 
Wm.  W.  Johnson,  . 
Isaac  E.  Jones, 
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21a. 

2  Mi.  - 

228.  - 

221.  - 
- 

224.  - 

225.  - 
22fL  - 
227.  . 
22N.  . 

22iL- 

230.  . 

231.  - 

232.  . 

233.  - 

234.  . 

235.  - 

am . 

232. . 
238.  - 
- 

2_W.  - 
241.  - 
2  1-2.  . 

213.  - 

211.  - 
2A5.- 
246.  - 

212.  - 
248.  - 
24&. 
2 ;')().  - 

251.  - 

252.  - 
253.. 
251. . 
255.  ■ 
25ti.  • 
252,. 
258. 
259. 

2&L- 
261,. 

252. 
283.  • 
281. . 
2115. 
2  GB.  • 
282.  • 
288.  • 
SJiiL  • 
270.  • 
271. 
272, 
223. 
274. 
225,- 
228, 
277. 


Improvement  in  Centrifugal  Gun, 
  Pump*, 

  Breast  Plate  and  Shields, 

  Kailroad  Frogs, 

  Ventilating  Hats,  . 

  Filterer  and  Purifier, 

— —  Backs  of  Rudders, 

 Gaa  Retorts, 

 Emery  Sticks  and  Wheela 

 Sawing  Beveled  Surfaces, 

—  Metallic  Seals, 
v  Seeding  Machines, 

 Screw  Excavator, 

 Extension  Ladder, 

 Metal  Drills, 

  Cotton  Bugging,  . 

  Husking  Corn, 

  Window  Blinds,  . 

  Mop  Handle 

 Bricks,  . 

  Signal  Door  Bolt, 

  Planing  and  Shaving  Ice, 

■  Cultivators, 
 -  Water  Wheels,  . 


278. 

279 

ilM 


Washing  Machines, 
Water  Wheel, 
Cast  Iron  Grinding  Mills 
Seeding  Machine, 
Refining  Iron,  . 
Sewing  Machines, 
Harvesting  Machines, 

Foot  Power  Machine, 
Pot  a  toe  Planter, 
Stop-gauge, 
Paddle-wheel, 
Propeller, 

Needle-case  and  Index, 
Seeding  Cultivators, 
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4,  Watch  Guards, 
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3,  Washing  Machine, 
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20.  Railroad  Chairs, 
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—  Legs  for  Pianos,  . 


Horace  EL  Day,  . 
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Adolph  8tempcl,  - 
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Richard  Barry, 
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F.  A.  Calvert  and  C.  G.  Sargent, 

J.  C.  Clapp, 

8.  C.  Coffin, 
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Thomas  Dougherty, 
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2fL  Improvement  in  Boxes  for  Stages,  dtc^  T.  W.  Gibbons, 


Safety  Cage  for  Coal  Shafts, 

-  Cleaning  Spinning  Mules, 

-  Wind  Wheels, 

-  Rocking  Carriage, 

-  Paddle-wheel, 

-  Rotating  Dumping  Car, 

-  Mattress, 

-  Harrows, 

-  Moving  Iron  at  the  Rolls, 

-  Working  Butter, 

-  Loom  Temples, 

-  Construction  of  Prisons, 

-  Knitted  Fabrics, 

-  Saw  Filing  Machine, 

-  Sawing  Circular  Bevels, 

-  Bung  Cutter, 

-  Revolving  Fire  Arms, 

•  Vent  of  Cannons,  dfcc, 

-  Compound  Railroad  Axlei 
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'  Rocking  Cradle 

Printing  Bank  Notes, 
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James  S.  Moody, 
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Stuart  Perry, 
Edward  L.  Perkins, 
John  Pfaff, 

8amuel  M.  Richardson, 
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Charles  W.  Seely  and  Benj.  F.  Locke, 
M.  Semple, 
Peter  Shank, 
Dexter  C  Slater, 
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Alfred  Tichenor, 
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C.  Harris  and  Paul  W.  Zoiner, 

82,  Apparatus  for  Heating  Water,    George  L.  Ingersoll, 

S4*  8hoe-knivcs,  ,         Ira  Merrill*  , 

S£j  8pirit  Gas  Burners,  Charles  Miller, 

86.  Photographic  Cameras,    .         Felix  Miller  and  Alois  Winching. 

87.  Power  Printing  Presses,  Jedediah  Morse,  . 
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Washing  Machine,  • 
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Improvement  in  Harvesting  Beans, 

 Fire-backs  for  Stoves,  &c, 

— —  Cultivators, 
-—  Cutting  Sugar  Cane, 

 Paper  Pulp, 

 Sowing  Fertilizers, 

 Power  Looms, 

 Filter, 

 Cider  Presses, 

 Washing  Windows, 

 Cooking  Ranges, 

t-  Door  Frames  for  Furnaces, 
 Boot  and  Shoe  Soles, 

 ^  Harvesting  Machines, 

—  —  Water-wheel, 
 Measuring  Faucets, 

—  Jointing  Staves, 

 Cultivators, 

 Panoramic  Clocks, 

 Combined  Case  for  Pen,  Ac, 

^—  Clothes  Pins, 

 Turning  Leaves  of  Books,  &c, 

 Digging  Potatoes, 

 Msnufacture  of  Gas, 

—  Cultivators, 
 8crew  Propeller, 

—  Fluid  Lamps, 

 Gas  Retorts, 

 Railroad  Car  Scats, 

 Body  Bolsters  for  Railroad  Cars, 

 Opening  &  Clos'g  Farm  Gates, 

 Cultivators, 

 Trace  Fasteners,  . 

 Feeding  Bees, 

 Heels  for  Boots  and  Shoes, 

  Water  Gauges  for  Steam  Boilers 

 Double  Cannon  for  Chain  8hot, 

 Water  Gauges  for  Steam  Boilers, 

—  Cheese  Cover,  . 
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—  Lock  Guard,  . 
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—  Hoisting  Bricks,  . 
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REFRACTORY  FIRE  STONE. 


The  subscriber  ia  now  working  the  celebrated  quarries  of  Steatite  at  Middlefield,  Massa- 
chusetts, and  will  aupply  the  atone,  either  in  rough  Mock*,  sawed  into  slabs,  or  wrought 
to  ahape,  as  may  be  required. 

T hie  Stone,  from  ita  extraordinary  power  of  resistance  to  high  degreea  of  heat,  afforda 
the  best  article  known  for  the  lining  of  Blast,  Beverberatory,  Cupola,  and  other  Furnaces; 
also  /or  brass,  steel,  and  refiners  Furnaces,  ns  well  as  for  Forge*,  it  haa  been  proved  to 
last  eight  or  ten  timca  as  long  aa  the  beat  Fire-brick,  while  it  possesses  several  other  im- 
portant advantages  over  that  article. 

A  catalogue  descriptive  of  the  various  uses  of  this  Stone,  can  be  had  on  application  to 

JOSEPH  P.  PIK8SON, 
No.  5  Wall  Street,  New  York. 

'  c  r  ?;  -*!*  •  h  r 

I  |.  (i         Hinsdale,  Maaa., December  24th,  1858. 
My  long  experience  in  melting  iron  in  Cdpolas,  and  in  rite-use  of  fire-brick;  haa  given 
me  the  satisfaction  to  state  that  I  have  lined  our  cupola  with  the  Middlefield  Soap  Stone, 
an  J  find  it  far  superior  to  any  lining  I  have  used  since  I  have  been  in  the  Foundry  buaineas. 
I  think  it  makes  aWpaf  and  better  iron  than  fire-brick  does,  and  will  last  much  longer. 

Wi__r-M  Grx_aw_, 
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for  lirnMonK  at  CrrxnuiNg. 


North  Beck ci,  Mass.,  January  24,  1859. 

We  ore  wins;  the  MiddZeJield  Soap  Stone  under  two  Steam  Boilers;  have  constantly 
used  it  ten  years  under  one,  and  five  year*  under  the  other*  and  the  atone  is  apparently 
aa  good  now  aa  when  first  used.  No  cindera  adhere  to  it,  and  there  ia  no  appearance  of 
flaking  off.  We  hesitate  not  lo  say,  that  it  is  superior  to,  and  far  more  durable  than, 
the  beat  flie-biic*  Ihaf  we  have  ever  used  or  koowa.        ;     J.  W.  Wagxiaa  dt  Co. 
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The  Engineer  and  Machinist's  Drawing  Bo*>k  ; 

A  Complete  Course  of  Instruction  for  tb«  .Practical,  Engineer.  Illustrated  by  numer- 
ous Engravings  on  wood  and  steel.    Hair  morocco,  folio,  $10-50, 

The  Engineer  and  Machinist's  Assistant  ; 
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Engineer.    2  vols,  baff-morocco,  folio,' $24. 

"  This  work  contains  the  best  published  information  extant  upon  locomotives/* 
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UNIVERSITY  OF  PENNSYLVANIA. 

DEPARTMENT  OF 

MINES,  ARTS,  AND  MANUFACTURES. 
COURSE  OF  1859-1860.  , 

The  eourse  of  Lectures  in  this  Department  wilt  commence  oil 

Monday,  November  21**,  1869, 

... 

and  will  be  continued  as  follows  : — 

MBCUAKICS  ANP  CHE^JSTRY. 

Prof.  Jo.»  P.  F.mil,         •  .  •  •    Monday  and  Thurwlaj  at  4  P.  M. 

GEOLOGY  AND  MINERA,LOGY. 

Prof.  Chaulkb  B.  Tasoo,  a         Toesday  and  Friday  at  4  P.  M. 
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APPLIED  BIATHEMATIO&— SURVEYING. 
Prof.  E.  Otis  Kmhall,   .  .  Friday  at  5  P.  M. 

-     MINING.         /  .V-/I 

Prof.  J.  P*tm  Ll.it*.  ^   T*"*J  a!  6  P.  M« 

A  Course  of  Mathematics  msy  be  followed  by  those  who  desrre  to'eJeso,  under  the 
direction  of  tho  Professor  of  Mathematics. 

The  Courses  may  be  attended  either  singly  or  together. 

■ 

The  lectures  will  be  continued  until  the  end  of  March. 

For  Tickets,  apply  to  Frederick  Dick,  Janitor,  at  the  University — North  Building. 
And  for  information  respecting  tho  studies,  to 

F AIRMAN  ROGERS,  Deah  or  toe  Faccltt, 

mm  •  .      -  ■  i 

Philadelphia,  October,  1859.  202  West  Rittenhouse  Square. 
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